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8*1.7 Same ae basic specification except change 3.1.7a ft b as follews: 


tt 


i. 

Control power at half power level 
Continuity between J2-C and TP4 

IMU HOT and IMU COLD lamps 
flashing 

Alarm bell ringing 

"i£ 

No continuity between J2-C and 

TP4 and system reset. 

Control power shall remain at 
approximately half power level 


8.1.8 Same as basic specification. 

8.1.9 Same as basic specification. 

8.1.10 Same as basic specification. 

8.1.10.1 Same as basic specification. 

\ 

8.1.10.8 Same as basic specification except change 3.1.10.8. a and d as follows: 


a. 138* CAL switch depressed and 
held 

\ ✓ 

No power output 

IMU HOT flashing 

Alarm bell ringing 

d. 138* CAL awttoh released, momentary 

Continuity between J3-D ftJS-J. 

Same OPERATION as in b., 
except half power output 


3.1.11 Same as basic specification. 

8.2 Same as basic specification. 

3.2.1 Same as basic specification. 

3.2.2 Same as basic specification. 
TABLE m Same as basic specification. 
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4. QUALITY assurance provisions 

4.1 Same aa basic specification. 

4.2 Same as basic specification. 

4.2.1 flame as basic specification. 

4.2.1.1 Same as basic specification. 

4.2.1.2 Same as basic specification. 

4.2.1.3 Same as basic specification. 

4.2.1.4 Same as basic specification. 

4.2.2 Same as basic specification. 

4.3 Same as baslcispeciflcation. 

4.3.1 Same as basic specification. 

4.3.2 Same as basic specification. 

4.3.3 Same as basic specification. 

Figure 1 Same as basic specification. 

4.3.4 Same as basic specification except change 4.3.4.e as follows: 

”e. .With resistor R2 set at 2201.3 ohms, the temperature meter shall Indicate j 

138* *0. &*F with the 138* calibration switch depressed or released.. 

4.3.5 Same as basic specification. 

4.3.5.1 Same as basic specification. 

4.3.5.2 Temperature Alarm Operation (Hot). The hot temperature alarm operation shall be 
tested as follows: 
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a. With resistor R2 set fct 2240 ohms, ths resistance shall be decreased slowly In 

1 ohm Increments. Between 2230 ohms and 2220 ohms tbs follow!^ shall occur: 

(1) The alarm bell shall ring. (See 4.3. i. 2. c.) 

(2) The IMU HOT lamp shall Illuminate. 

(3) Continuity shall exist between J8-A and J3-B. 

b. With the ALARM INHIBITED (SYSTEM RESET) switch depressed and held, and 
resistor R2 slowly Increased In resistance in 1 ohm Increments, the IMU HOT 
lamp shall extinguish before resistor R2 is increased to 2270 ohms and continuity 
shall exist between J3-B and J3-C. 

o. If the alarm bell has rung outside the resistance range specified in 4.3.5.2. a., 
the system shall be reset as follows: 

(1) With resistor R2 set to 2500 ohms and the ALARM INHIBITED (SYSTEM RESET) 
switch depressed, the ALARM LIMIT HI control shall be turned fully cw. 

(2) With the resistance of R2 decreased to 2225 ohms, the ALARM LIMIT HI 
control shall be turned ccw slowly until the alarm bell rings. With resistor 
R2 reset to 2500 ohms, the ALARM INHIBITED (SYSTEM RESET) switch 
shall be depressed. 

(3) With the 138* CAL switch momentarily depressed, the IMU HOT lamp shall 
illuminate. 

(4) The tests specified In 4.3.5.2. a. and b. shall be repeated. 

d. The tests specified in 4.3.5.1.a. and b. and 4.3.5.2.a. and b. shall be repeated 
for each of the following Input voltage levels: 

(1) 103.5 vac *1% 

(2) 126.5 vac ±1% X 

(3) 25.2 vdc ±1% 

(4) 30.8 vdc ±1% 

When varying the 28 vdc Input, the 60 cps power shall be removed and switch S2 
opened. 

e. Decrease input voltage to 28 vdc, reapply 115V, 60 Hz power. Set resistance of R2 to 
2254.1 ohms. Momentarily turn POWER switch to off. Alarm bell shall not be 
ringing and HOT IMU lamp shall not be flashing. 


7 



APOLLO GAN Specification 
PS2016129 REV A 


4.3.6. i Temperature Alarm Memory. The temperature alarm memory shall be tested as 
follows: 


a. With the 125* GAL switch depressed and held, the alarm bell shall ring and the 

IMU COLD lamp shall flash. The alarm shall be silenced by momentarily depressing 
the ALARM INHIBITED (SYSTEM RESET) switch. Release 125* CAL switch. All 
input power shall be momentarily removed. The IMU COLD lamp shall have continued 
flashing. The system shall be reset. 

b. With the 139* CAL switch depressed and held, the alarm bell shall ring and the 
IMU HOT lamp shall flash. The alarm shall be silenced by momentarily depressing 
the ALARM INHIBITED (SYSTEM RESET) switch. Release 139* CAL switch. All 
input power shall be momentarily removed. The IMU HOT lamp shall have continued 
flashing. The system shall be reset. 

4.3.0 Same as basic specification except change 4.3.6. g as follows: 

"g. With the 60 cps power r e moved, switch 82 open and the input voltage decreased to 
25.2 vdc, the output power as calculated from the readings of meters M3 and M6 
shall be 60 watts minimum. M 

4.3.7 Control Bypass Modem. Same as basic specification except change 4.9.7.a as follows: 

a. With switch 82 dosed, resistor Rl adjusted for a PTC meter reading of 1.5*0.5 
amperes and the 138* CAL switch depressed and held, meter M3 shall indicate aero 
output power. The CAL switch shall be released and the system reset by depressing 
the ALARM INHIBITED (SYSTEM RESET) switch. 

4.3.8 Same as baste specification. 

4.3.9 Indicating Bridge Failure. With the control current adjusted to 1.5*0.5 amperes on the 

PTC meter, J2-C jumpered to test point TP4, the IMU HOT and IMU COLD lamps shall be 

flashing, the alarm bell shall be ringing, and control current shall be restored to the same 

level. With the jumper removed, the system shall he reset by depressing the ALARM INHIBITED 

(SYSTEM RESET) switch. 

4.3.10 Same as basic specification 

4.3.11 Same as basic specification. 

4.3.12 Same as basic Specification. 

4.2.12.1 Same as basic specification. 
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It- 

4.3.11.3 fc— ae basic specification except change iilhf i and d as follows: 

a. With the ISA* CAL switch depressed and held, meters M3 and AM Shall Indicate 
aero power output, the IMU HOT lamp shall bs flashing and the alarm hell shall 
be ringing. 

d* With the 138* CAL switch released, and J3-D Jumpered momentarily te J3-J, 
meters M3 and M6 shall indicate half power output, the IMU HOT lamp shall 
be extinguished and the alarm bell shall cease ringing. 

4.3.13 flame as basis specification. 

5. PREPARATION FOR DELIVERY 

8.1 flame as basic specification. 

g. NOTES. 
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ADDENDUM NOTICE 

This specification has been prepared aa an addendum to: 

Specification No. 2900060 " 

Revision B 
Release Date 

FOR 

CONTROLLER, TEMPERATURE, PORTABLE 
Used With 

The APOLLO GW System 

The exact content of Specification PS2900060 used as the basic document for tills addendum 
is the revision referenced above plus the following specification change notions to Specification 
PS2900060. 
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3.1.7 Same as basic specification except change 3.1.7a ft b as follows: 


tt 



3.1.8 Sams as basic specification. 

3.1.9 Same as basic specification. 

3.1.10 Same as basic specification. 

3.1.10.1 Same as basic specification. 

3.1.10.2 Same as basic specification except change 3.1.10.2. a and d as follows: 


a. 138* CAL switch depressed and No power output 

held IMU HOT flashing 

Alarm bell ringing 



3.1.11 Same as basic specification. 

3.2 Same as basic specification. 

3.2.1 Same as basic specification. 

3.2.2 Same as basic specification. 

TABLE m Same as basic specification except delete 'Jl-B' in the FROM column, 
'Jl-L' in the TO column, and '<1’ in the RESISTANCE column. 
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4. QUALITY A88URANCE PROVISIONS 

4.1 Same aa basic specification. 

4.2 Same as basic specification. 

4.2.1 Same as baste specification. 

4.2.1.1 Same as basic specification. 

4.2.1.2 Same as basic specification. 

4.2.1.3 8ame as basic specification. 

4.2.1.4 Same as basic specification. 

4.2.2 Same as basic specification. 

4.3 Same as basic specification. 

4.3.1 Same as basic specification. 

4.3.2 Same as basic specification. 

4.3.3 Same as basic specification. 

Figure 1 Same as basic specification. 

4.3.4 Same as basic specification except change 4.3.4.e as follows: 

"e. .With resistor R2 set at 2201.3 ohms, the temperature meter shall Indicate 
133* so. S*F with the 138* calibration switch depressed or released.. 

4.3.5 Same as basic specification. 

4.3.5.1 Same as basic specification. 

4.3.5.2 Temperature Alarm Operation (Hot). The hot temperature alarm operation shall be 
tested as follows: 
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4.3.5.1 Temperature Alarm Memory. The temperature alarm memory shall be tested as 
follows: 


a. With the 125* CAL switch depressed and held, the alarm bell shall ring and the 

IMU COLD lamp shall flash. The alarm shall be silenced by momentarily depressing 
the ALARM INHIBITED (SYSTEM RESET) switch. Release 125* CAL switch. All 
input power shall be momentarily removed. The IMU COLD lamp shall have continued 
flashing. The system shall be reset. 

b. With the 138* CAL switch depressed and held, the alarm bell shall ring and the 
IMU HOT lamp shall flash. The alarm shall be silenced by momentarily depressing 
the ALARM INHIBITED (SYSTEM RESET) switch. Release 138* CAL switch. All 
input power shall be momentarily removed. The IMU HOT lamp shall have continued 
flashing. The system shall be reset. 

4.3.8 Same as basic specification except change 4.3.6.g as follows: 

"g. With the 60 cps power removed, switch 82 open and the input voltage decreased to 
25.2 vdc, the output power as calculated from the readings of meters M3 and M6 
shall be 60 watts minimum." 

4.3.7 Control Bypass Modes. Same as basic specification except change 4.3.7.a as follows: 

a. With switch S2 closed, resistor R1 adjusted for a PTC meter reading of 1.5*0.5 
amperes and the 138* CAL switch depressed and held, meter M3 shall indicate sero 
output power. The CAL switch shall be released and the system reset by depressing 
the ALARM INHIBITED (SYSTEM RESET) switch. 

4.3.8 Same as basto specification. 

4.3.9 Indicating Bridge Failure. With resistor HI adjusted to It 5*6.5 amperes on the 

PTC meter, J2-C Jumpered to test point TP4, the IMU HOT and IMU COLD lamps shall be 

flashing, the alarm bell shall be ringing, and control current shall be restored to the same 

level. With the Jumper removed, the system shall be reset by depressing the ALARM INHIBITED 

(SYSTEM RESET) switch. 

4.3.10 Same as basic specification 

4.3.11 Same as basic specification. 

4.3.12 Same as basic Specification. 

4.2.12.1 Same as basic specification. 
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4.3. H.2 Same aa basic specification except change 4.3.12.2 a and d as Allows: 

a. With the 138* CAL switch depressed and held, meters M3 and M6 shall indicate 
sero power output, the IMU HOT lamp shall be flashily and the alarm bell shall 
be ringing. 

d« With the 138* CAL switch released, and J3-D jumpered momentarily to J3-J, 
ih* PTC meter shall indicate T. 5*0.5 amperes, thp IMU HOT lamp shall b£ 
extinguished and the.alarm.bell shall cease ri^Uqr. 

4.3.13 Same as basic specification. 

5. PREPARATION FOR DELIVERY 

5.1 Same as basic specification. 

6. NOTES. 
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1. SCOPE 

1.1 PURPOSE. ThU specification establishes the detail requirements for eoenplete 
Mmtlflc alien and »co«pUoc« of the PSA Adaptor Module, Part Number 2*001143-021 
beraafter called tbe assembly. 

S. APPLICABLE DOCUMENTS 

1.1 EFFECTIVE ISSUES. Tba following documents form a part at thia apodfioatioa to 
aodaat specified herein. Unlaaa otherwise specified, Military Standante and 8paeifieatia 
aball bo tba ioaoa in offaet aa tba data of raqooat for proposal or iaritatloe to bid. 

SPECIFICATIONi 

APOLLO ObN 

ND1002214 General SpacifieatioB for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
bad Navigation Major Assemblies, Assemblies. 8ub- 
Mamblioa, Parte and Aoaociatod Ground S^poit 
Equipment 

. DRAWINGS ' -* — 

ANLLOGM ; ’ » 

. SM114S PSA Adaptor Modulo 

(Copies of specifications, atandarda, drawings, bnUetiaa, and puhiicattoM required 
by aoppliera In connection with specific procurement functiona should be ohtitnsd 
from the proeuriag activity or aa directed by tba contracting officer.) 

1* 1 CONFLICTING REQUIREMENTS, la event of a conflict between naqtrfrwywenti, tba 
following order of preceden c e shall apply. The contractor shall also notify M1T/1L 
APOLLO Management of the 

' a. Tba contract 
b. This specification 
e. Docianests listed la thia section 
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TABLE I 

INHIBIT VOLTAGE PAIL TEST 


CONDITIONS 

OUTP1 

717191 



FromfHiV 


AfHIfli 

Jumper pins J3-6 to JS-99 

J6-40 

J3-18 

87.8 vde 48% 

Anaper piaa J3-5 to J9-20 

J8-81 

J3-18 

87.6vdea6% 

Jumper pins J8-6 to JS-22 

J6-27 

J8-18 

87.8 ado afi% 

Jumper piaa J8-6 to B-l 

J4-27 

JS-18 

87.8 vde a6% 

Inhibit Voltaga Phil Switch 
ta M ON M poaitioa 

J4-38 

J8-18 

87.8 ado 06% 

Udbit Voltaga Phil switch 
la "OTP" posittoa 

J4-*8 

B-ll 

<1 vdc 


&1.6 SOS CPS Pham Sensitive Demodulator 

8.1.8.1 Gala. T**r *r —fwTrt*r ffilr thrll htt idJiitiMn tn rrmrlito tW gilM s p ar m ad 

IsTablalL , . 

*.1.8.8 M aaai ftj . TW gala ltasarlty aball be withta *2 peaosat from 0.8 to 8 ado 
aad wttba a6 p trol from 0.15 to 0.6 vdo ovt. 

El.t.1 Gaadrators Bsjsetioa. TW quadrature rejection ihall bt greater than SO toJat 
liA oal. 

81.8.4 Qfl ao t Voltage. TW offset voltage aball ba laaa than 5 aardc when tW fa^at Is 
Wih«d. 

81.8.8 Operating Frequency. TW operating frequency shall ba 800 ops. 

Output Rippla. TW oatpat rippla shall ba laaa Ibaa 160 anr pp at 1 vdc oat. 
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TABLES 


000 CPS PHASE SENSITIVE DEMODULATORS 


Card 

Number 

Gate 

v dc<«t 

v ac in 

In 

put . 

°yti? 

jp 

*S 

(Ohms 

S2%) 

Input 

Phase* 

Sl/r 

Ref 


Hi 

Lo 

Hi 

Lo 

HI 

Lo 

A7 

2/9 

JO-44 

JO-24 

Jl-77 

Jl-70 

3.5K 

0* 

JO-69 

JB-00 

A0 

2/9 

J0-11 

J0-10 

Jl-92 

Jl-31 

3.5K 

r 

J5-59 

J9-00 

A9 

2/9 

JO-23 

JO-43 

Jl-30 

Jl-29 

3.5K 

0* 

J5-50 

J5-00 

A39 

1/1 

J5-30 

J0-40 

Jl-2 

Jl-10 

91K 

0* 

JO-58 

JO-34 

A40 

1/1 

J9-91 

J9-38 

Jl-1 

Jl-4 

31K 

r 

J5-58 

JO-34 

A31 

2/3 

J9-39 

J9-40 

Jl-9 

Jl-14 

30K 

0* 

J5-58 

JO-34 

A30 

2/3 

JO-61 

J9-38 

Jl-12 

Jl-13 

30K 

o* 

JO-68 

Ji-34 

A29 

2/3 

J5-44 

JO-45 

Jl-75 

Jl-90 

30K 

0* 

JO-98 

JO-34 

A38 

1/1 

J9-47 

J9-46 

Jl-74 

Jl-49 

30K 

0* 

JO-58 

JO-34 

A41 

2/3 

J9-31 

J9-40 

Jl-3 

Jl-11 

4.7K 


JO-68 

JO-34 

A42 

2/3 

J9-62 

JO-38 

Jl-28 

Jl-27 

4.7K 

KB 

JO-58 

JO-34 


»_With rHwet to reference. 


3.1.10 1200 CPS Phase Sensitise Demodulator. 

3.1.10.1 Gate. The demodulator gate shall be adjustable to preside tea gate specified te Table SL 

3.1.10.3 Linearity 

. . a. The fate linearity at (0*)'demodulators A24. A25, andASO shall .be with* * percent 
from 0.1 to 2 sde out mad withteaO percent from 0.15 to 0.6 ydc output. 

h. The gate linearity of (90*) demodulators A15, Aid and A17 shall be within 3 percent 
from 0.5 to 2.0 vdc. 

3.1.10.3’ ffeiadrsiure Rejection. The quadrature rejection shall bs greater than 30 to 1 at 3 vdc out. 

3.1.10.4 Offset Voltage. The offset voltage shall be less than 9 made whea tbs limut Is 
shorted. 

3.1.10.9 Operating Frequency. The operating frequency shall be 3200 cps. 

3.1.10.0 Cfctpit Ripple. The output ripple shall be less than 20 nv pp at 2 rdc out. 

3.1.11 Current Drain. The total current drain at J0-97, JO-90 sad J9-09 he less 



3.1.12 Input Impedance. The input impedance shall be greater than 4 megi 
J9-39 aad J6-40, J9-01 aad J5-38, J9-44 and J5-45, aad J9-47 aad J9-40. 
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TABUS V 


•00 CPS PHASE DIFFERENCE 


CARD 

rr~^ 

NPUT 

oxr 

rpuT 

Re 

INPUT 

REFJ 

EHENCE 

NUMBER 

HH 

LO 

HI 

LO 

(OHMS 

- _ *2%> 

PHASE* 

HI 

LO 

A§ 

J5-56 

J5-34 

Jl-53 

Jl-31 

10K 

r 

J5-S9 

J5-60 


J5-18 

J5-7 

Jl-78 

Jl-64 

10K 

-to* 

J5-17 

J5-7 



■■■■■ 

■■■■ 

■■■■ 

mmmmi 


3.2.2.5 Glitch Detector Calibration. The Power Switch shall be la the t X>N" position 
during calibration. 

a.. Connect the detector u recommended in Figure 4 and Table VI. The detectore are 
located in the assembly aa shown in Figure 2. The source reeietor he located 
within 1 It of con n ecter J5 or J6, epocifiod in Table VL 


TABLE VI 

GLITCH DETECTOR CONNECTIONS 


CARD 

NUMBER 

INP 

12_ 

EMM 

INPUT 

VOLTAGE 

rvoits^ 

[ OUTPUT 

BUFFERED 

HI 

LO 

EESHI 

w 

LO 

OUTPUT 

A47 

J6-22 

J5-14 

2K 

5.0 

J2-86 

J2-61 

Jl-64 

A48 

J6-9 

J5-14 

2K 

5.0 

J2-64 

J2-60 

Jl-62 

M 

J6-47 

J6-48 

miM 

6.0 

J2-83 

J2-69 

Jl-62 

A50 

J6-26 

J6-27 

■S 

5.0 

J2-82 

J2-58 

Jl-36 

A61 

J5-15 

J5-14 

■9 

6.0 

J2-36 

J2-38 

Jl-66 

A52 

. J5-6 

J6-14 

■9 

5.0’ 

J2-37 

J2-20 

Jl-16 

A53 

J8-41 

J5-14 

2K 

6.0 

J2-36 

J2-19 

Jl-6 

A54 

J5-4 - 

J5-16 

10K 

5.0 

J2-35 

J2-18 

Jl-19 


h. Apply positive pulses with a pulse width of 2 usee percent, a riee time of lose 

100 MM. amplitude «• •pecUUdJo Ubk VUSprantandanpMMm tMaaftMOUM pp*. 

e. Adjust potentiometer R13 on the applicable assembly card ««tfi an output pulse' 
greater than 20 Msec long with a magnitude greater than K.fi volts is nheervad. 

d. Apply negative input pulses with a pulse width of 2jisec 06 percent, a rise ***** of 
leas than 100 nsec and the magnitude adjusted until it just triggers aa output pulse 
greater than 20 m*oc long with a magnitude greater than 6.6 volts. 

•• Th * »**nifc»de of both positive and negative pulses that Just trigger an outp t 
be ee specified in Table VI, *15 percent. 

f. Readjust R13 to assure triggering at the proper level if neeeesnry. 


16* 
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LL1.J Pulaea. The aaaembly shall be tested with pulaea as follows:* 

a. Foeittve aad negative pulaea having the following characteristics: 

(1) Width: 1 pane as percent 

(2) Rite Time: <100 neec 

<6) Repetition Rale: 2000 ppe *16 percent 
(4) Magnitude: Variable from 1 vok to 6 volts 

h. Positive aad negative pala ce having the following characterletftee: 

(1) Time: >00 pace 

(2) Riae Time: 24 pace 46 peroent 

(2) Magnitude: 1.20, *6 percent, tftmee the magnitude of palace specified 
ta 4.2.1.2. a<4) 

«* Foalthra aad negative palace having the foUenriag ehafrnoterlatlee: 

(1) Tall Time: >100 pace 

<2) Riae Time: 60 pace *6 peroent 

(2) Magnitude: 1.20. eg percent, timee the magnitude of palace specified la 
4.2.1.2.a(4) 

.. d. Poaltlve aad negative pulaea having the ioUowh* characteristics: 

O) Width: 1 pace eg percent 
(2) Riae Tima: <100 naec 

|91 Magnltuc*: 1.1 tlmea the magnitude of the pulaea cpcclfiad la 4.2.1.2. a<4). ' 

a. Poaltlve aad negative palace having the following characteristics: 

<1) Width: 2 pace aft percent 

(2) Riae Time: <100 naec 

<21 Repetition Rate: 2000 ppe *10 percent 

<41 Mag nit ud e : Variable from 1 volt to 6 volta 

4.2.1.4 DC poorer Connectiona. Whenever power ic applied to the assembly, the power 
aupply DC Lo ehall be connected to the interconnection of J6-7, J5-14, JO-16. Jg-24, JS-36, 
J6-40. J&-46, J6-46, J6-56, J6-57, J5-60, J6-26, J6-27 and J6-46. DC Mi he nnaaaotad 
thnogh a 10 ohm *5 peroent reoletor to J6-57. 

4.2.l.i Calibration. Prior to performing the teat epecified la 4.2, the ittaMy ha 
•alibrmed ia aoaordaaea with paragrapha 3.2.2.9 through 3.2.2.7. 

4.2.2 Nonconforming Unite. Failure of the imlt in pu -y ^ nu 

specification ehall automaticaUy ciaaaify the unit aa noocoaforming. Each noooonforml^ 
noli corrected by the contractor ehall be reinepected. Heinepection may be limited to the 
ex a minati on which defined the nonconformance, or when directed by the 
htpador, a complete reteat and re ex a min a ti on may be required. Nonconformity *»»»«>* 
which have not been corrected will he eoneidered for acceptance only upon formal 
by the contractor to the cogniiant NASA representative. 
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4.3JH4 Phase Shill. With the AcoellCon switch in the "Z Pipe** position, the Amnlifiar 

7^““" to "«“• * — E U> -J-** to sv 

•1 percent, the phene shill between E^ end shell he 0* *4*. 

W. j * j*-wa«» 

4. 8.11 MO CPB PfcM. SeMUlv, DraoduUtor*. With th. Pow»r Swltek "ON”, tte dmxxki- 

lyr, ca nMetod u ncamnadwl la Fleam iudu ipnllM In Table Dud the Input .<».! 

*"* ll<l> *"* *“* *■ » *■»—• n»*2*Z? 

*• t. ***** * apa * adjusted to the pheee (perilled in Table n and the 

amplitude of tb» input elgaal adjusted tor output wrtUgea of 0. 15 , 0.1, 0.S, 1 .#, 

1.5, end 2.0 vdc el percent, the gein (vdc out/V ras in) shell be calculated. The 
S^ki ° * 3 vdc «* ■hell be within *5 percent of the value specified in 

Table fi end the gein from 0.6 to 2.0 vdc shell be within *2 percent of the veins 
specified in Table 2L pexce* « cne value 

- h. Bepeet 4.2.12. e with the input signal shifted 180*. The entpet voltage te nefsttee. 

•* mtb b *P dt P**»« adjusted to the phase specified in Tehle fi end the 

emplitude adjusted to produce en output voltage of 2 vdc el percent, the rimls 
voltese et the output shall be less then 150 m pp. 

4. With the lap* signel shifted +00- from the value specified in 4.3. 12.e, the output 
eelteis-hell he 0s67 niTdc. With the phess shifted -90* from the phase specified 
In 4.3.12. e, the output voltage shell be 0c6? mvdo. 

•. With the Input tenninels shorted, the do offset et the output shell be 0*6 Bede. 

4.2.12 52 00 epe Ph eee Sensitive Demo&ilatora. With the Power Switch ••ON**, the demodulators 
to FifUr * 6 “ n^ified in Tehle m end the input signal 

3200 cp * Percent, the demodulator test shell be es follows. The demodulator 
—locatioee ere shown in Figure 2. Check A15, A16 end A17 et only 0 5 10 is maA o n 
Gain shell be within 5 percent of the value acedia Table HL * 1 * 5 “ d2 * 0vdc * 

n. With the pheee of the input signal adjusted to the phase specified in Table m and 
the amplitude of the input signal adjusted for output voltages of 0.15, 0.3, 0.5, 

1.0, 1.5, end fc.O vdc el percent, the gein (vdc out/V rms in) shell be 

0.15 end 0.3 vdc out shell be within *5 percent of the value specified 
In Table m end the gein from 0.5 to 2.0 vdc shell be within *2 percent of the value 
specified in Table m. « u» value 

h. Rapaat 4. *. u, a «Ub tb* W<d signal pbaas shifted 18#*. TW eatpat voltage to aagattva. 

c * ^ oignal pheee adjusted to the phase specified in Table m and the 

amplitude adjusted to produce ee output voltage of 2 vdc el percent, the ripple 
. voltage el the output shell he lees then 20 mv pp. 
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1. SCOPE 

1.1 PURPOSE, This specification establishes the detail requirements for oomplets identifi- ., 
cation and acoeptanoe of the Auxiliary Battery Paok f Part Number 1901492-041, hereafter 
called the assembly. 

S. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unlees otherwise specified, Military Standards and Specifications 
shall he the Issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO G«N ' 

ND1002214 General Specification for Preservation, Package, Paddig 

and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, flubssscmbllss. Parts and. 
Associated Ground Support equipment 

DRAWINGS 

APOLLO GIN . 

1901422 Auxiliary Battery Pack 

(Copies of specifications, standards, draw i n g s , bulletins, and publications required fay suppliers 
in connection with specific procurement functions should be obtained from the proouriiq; activity 
or as directed fay the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In event of a conflict b e tw ee n requirements, the follow 
ing order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO Manage¬ 
ment of the conflict. 


a. The oontract 

b. This specification 

o. Documents listed in this section 
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3. REQUIREMENTS 

3.1 PERFORMANCE. 

3.1.1 Continuity and DC Resistance. Continuity shall be as specified on Drawings 6007033 
and 6010108, All pins electrically connected except X04-245 to X04-250, X07-260 to X07-265, 
and X13-260 to Xl3-265 shall exhibit dc resistance of 0.5 ohm or less. The dc resistance 
from X04-245 to X04-250, X07-260 to X07-265, and X13-260 to X13-265 shall be 650 ohms 

to 760 ohms. 

3.1.2 Grounding Pin Resistance. Each pin listed in Table I shall exhibit a dc resistance of 
5.0 milliohms or less to the frame. 


TABLE I 


GROUNDING PINS 


PIN 

PIN 

PIN 

PIN 

X53-108 

X53-346 

X08-201 

X53-408 


1 107 

J 

347 

X7-171 

j 

, 409 


108 


348 

X9-270 


410 


109 


349 

Xl 0-151 


640 


110 


406 

Xll-104 


641 


111 

X53-407 

X12-201 


642 


340 

X01-139 

X13-171 


643 


341 

X02-201 

X14-201 


644 


342 

X03-153 

X15-270 


645 


343 

X04-227 

Xl6-151 


646 


' 344 

X05-104 

2 ' ‘ 


647 

| X53-345 

X06-201 



648 

1 _ 





X53-649 


3.2 PRODUCT CONFIGURATION 


3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007090 and all drawings and engineering data referenced thereon. 
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3. REQUIRK ME NTS 


t 


a 3 n !-‘ n C °" tinU “f •“* °f Continuity shall be as specified on Drawings 6007033 

and 6010*08, All pins electrically connected except X04-245 to X04-250, X07-260 to X07-265 
and Xl 3-260 to Xl3-265 shall exhibit dc resistance of 0.5 ohm or less. The dc resistance 

X0 I 4 " 2 * 5 t0 X04 " 25(, ‘ *07-260 to X07-265, and X13-260 to X13-265 shall be 650 ohms 
to 760 ohms. 


3.1.2 Grounding Pin Resistance. Each pin listed in Table I shall exhibit a dc resistance of 
15. 0 milliohms or less to the frame. 


TABLE I 


GROUNDING PINS 



3.2 PRODUCT CONFIGURATION 


3.2.1 Drawings. The configuration of the assembly shall be in accordance 
2007000 and all drawings and engineering data referenced thereon. 


with Drawing 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of the Tray X Assembly CDU hereafter called the assembly, 
Part Number 2007090-041 and 2007090-061. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to 
the extent specified herein. Unless otherwise specified, Military Standards and Specifi¬ 
cations shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO G&N 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 


STANDARDS 

Military 

MIL-STD-202 Test Methods for Electronic and Electrical Component 

Parts 

DRAWINGS 

APOLLO G&N 

2007090 Tray X Assembly CDU 

6007033 Lead Set AA, Electrical - CDU Electronics Tray X LEM 

6010108 Wire Wrap Card Deck Tray X LEM 

(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers in connection with specific procurement functions should be obtained from the 
procuring activity or as directed by the contracting officer.) 
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4.3.2 Continuity and DC Resistance. Continuity and dc resistance shall be measured us< n g 
a low voltage resistance measuring device in accordance with Method 303 of Standard 
MIL-STD-202. Measurements shall be made from each individual pin to all other pins elec¬ 
trically connected, but duplicate tests of pins previously tested need not be made. All readings 
for pins electrically connected per Drawings 6007033 and 6010108 shall be less than 0.5 ohm, 
with the exception of pins X04-245, X04-250, X07-260, X07-265, X13-260, and X13-265. Any 
readings greater than 0.5 ohm for pins electrically connected as per Drawings 6007033 and 
6010108 shall be recorded and shall be cause for rejection. The dc resistance measured from 
pins X04-245 to X04-250, X07-260 to X07-265, and X13-260 to X13-265 shall be 650 ohms to 
760 ohms when measured with a low current resistance measuring device. This measurement 
shall be made by passing 2.50 ma or less current through pins X04-245 to X04-250, X07-260 
to X07-265, and X13-260 to X13-265. 

4.3.3 Grounding Pin Resistance. With a dc current of 3.0±2.5 amperes passed through the 
frame and the pin being tested, and the dc voltage measured across the pin and the frame as 
shown in Figure 1, the dc resistance between each individual pin listed in Table I and the 
frame shall be calculated and recorded. The resistance shall be calculated using the equation 
specified in 6.2 and the value shall be as specified in 3.1.2. To ensure good electrical con¬ 
nections when measuring the voltage and current the protective finish of the frame may be 
penetrated. 

4.3.4 Insulation Resistance. The insulation resistance between each electrically connected 
network and all other networks shall be as specified in 3.1.3 when measured in accordance 
with Method 302 of Standard MIL-STD-202. The megohmmeter used shall have an output 
voltage of 500±100 vdc limited to a short circuit current of 2.0 m 1111 amperes or less. Any 
reading of less than 100 megohms shall be recorded and shall be cause for rejection. Spare 
pins shall be included as individual networks. Megger voltage shall not be applied to the pina 
specified in 6.1. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES 

6.1 THERMAL SENSOR RIBBON RESISTANCE. It is imperative that the current utilized in 
measuring the dc resistance from pins X04-245 to X04-250, X07-260 to X07-265, and X13-260 
to X13-265 shall not exceed 2.50 ma. Any current greater than 2.50 ma will result in exceeding 
the resistance tolerance of the thermistor sensor ribbon. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of the Tray X Assembly CDU hereafter called the assembly, 
Part Numbe»2007090-041, 2007090-061 and 2007090-111. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to 
the extent specified herein. Unless otherwise specified, Military Standards and Specifi¬ 
cations shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO G&N 

ND1002214 

STANDARDS 
Military 

MIL-STD-202 Test Methods for Electronic and Electrical Component 

Parts 

DRAWINGS 

APOLLO G&N 

2007090 Tray X Assembly CDU 

6007033 Lead Set AA, Electrical - CDU Electronics Tray X LEM 

6010108 Wire Wrap Card Deck Tray X LEM 

(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers in connection with specific procurement functions should be obtained from the 
procuring activity or as directed by the contracting officer.) 


General Specification for Preservation, Packaging, 
Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 


i__ 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of the Tray X Assembly CDU hereafter called the assembly, 
Part Number 2007090-041. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to 
the extent specified herein. Unless otherwise specified. Military Stamkrds and Specifi¬ 
cations shall he the issue in effect on the date of request for proposal or invitation te bid. 

SPECIFICATIONS 

APOLLO GUI 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

STANDARDS 

Military 

MIL-STD-202 , Test Methods for Electronic and Electrical Component 

Parts 

DRAWINGS 

APOLLO GUI 

2007090 Tray X Assembly CDU 

6007033 Lead Set AA, Electrical - CDU Electronics Tray X LEM 

6010109 Wire Wrap Card Deck Tray X LEM 

(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers in connection with specific procurement functions should be n from the 
procuring activity or as directed by the contracting officer.) 
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3. REQUIREMENTS 

3.1 PERFORMANCE. - 

3.1.1 Continuity and DC Resistance. Continuity shall be as specified on Drawings 6007033 
and 6010108. All pins electrically connected except X04-245 to X04-250, XQ7-260 to X07-265, 
and X13-260 to XI3-265 shall exhibit dc resistance of 0.6 «h™ or less. The dc resistance 
from X04-245 to X04-250, X07-260 to X07-265, and Xl3-260 to X13-265 shall be 650 ohms 

to 760 ohms. 

3.1.2 Grounding Pin Resistance. Each pin listed in Table I shall exhibit a dc resistance of 
5.0 milliohma or less to the frame. 

TABLE I 


GROUNDING PINS 


PIN 

PIN 

PIN 

PIN 

rn^im * 

X53-346 

X08-201 

X53-408 


i 107 


, 347 

X7-X71 


t 409 


106 


346 

X9-270 


410 


109 


346 

Xl 0-151 


640 


110 


406 

Xll-104 


641 


111 

Xtt-407^ 

X12-201 


642 


340 

Xfrl~139t 

Xl 3-171 


643 


341 

X02-201 

Xl 4-201 


644 


342 

X03-153 

X15-270 


645 


343 

X04-227 

Xl 6-151 


646 


' 344 

X0 5-104 

X51-240 


647 

X53-345 

X06-201 

X53-639 


648 

L_ 

_ 1 

_ 

__ 1 


X53-649 1 


3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007090 and all drawings and engineering data referenced thereon. 
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4. QUALITY ASSURANCE PROVISIONS 


4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY VERI¬ 
FICATION CROSS REFERENCE INDEX 


Test Examination 

Reauirement 

Method 

Continuity an DC Resistance 

3.1.1 

4.3.3 

Grounding Pin Resistance 

3.1.2 

4.3.4 

Insulation Resistance 

3.1.3 

4.3.5 

Drawing Compliance 

3.2.1 

4.3.1 


4.2 GENERAL. The contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplis hm ent of each test required herein. 

4.2.1 Test Conditions 

4.2.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 


a. Temperature: 25* *1(TC 

b. Relative Humidity: 90% max 

o. Barometric Pressure: 28 to 32 inches of Hg 

4.2.2 Nonconforming Units. Failure of the unit to pass any examination or test of thi» speci¬ 
fication shall automatically classify the unit as nonconforming. Each nonconforming unit 
corrected by the contractor shall be reinspected. Reinspection may be limited to the test or 
e xa minati on which defined the nonconformance, or, when directed by the inspector, 

a complete retest and reexamination may be required. Nonconforming units which have not ' 
been corrected will be considered for acceptance only upon formal application fay the contractor 
to the cognizant NASA representative. 

4.3 TESTS IS 


4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007090. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, encapsulate defects, contaminants, pin misalignment, and legibility 
and appearance of markings. 

4.3.2 Workmanship-Vibration. For spare units only, the assembly shall be vibrated with 
dummy modules which simulate the respective module weight. The proper connector pins 
shall be wired and monitored for continuity during the vibration test. The assembly shall be 
mounted on the vibration fixture in a maimer similar to the way it will be mounted in service 
so that it will be vibrated along the simulated lunar excursion module X, Y, and Z axes. The 
assembly shall he vibrated with simple harmonic motion swept from 10 to 2000 cps at a rate 
of one octave/15 sec. The magnitude of vibration shall be 8.5g rms limited to a 0.3 inch pp 
constant displacement from 10 cps to the crossover frequency. During vibration the continuity 
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of the assembly shall be constantly monitored per Drawings 6007033 and 8010108* Any 
evidence of discontinuity shall be recorded and shall be cause for rejection. The monitoring 
circuitry shall have a response time of 10 psec or less for any open circuit. Workmanship- 
vibration shall be performed oh all units other than spares at the higher assembly level with 
operational modules installed. 

4.3.3 Continuity and DC Resistance. Continuity and dc resistance shall be measured using 
a low voltage resistance measuring devioe in accordance with Method 303 of Standard 
MIL-STD-202. Measurements shall be made from each individual pin to all other pins elec¬ 
trically connected, but duplicate tests of pins previously tested need not be made. All readings 
for pins electrically connected per Drawings 6007033 and MltlM shall be less than 0.5 ohm, 
with the exception of pins X04-245, X04-250, X07-260, X07-265, X13-260, and X13-265. Apy 
readings greater than 0.5 ohm for pins electrically connected as per Drawings 6007033 and * 
6010108 shall be recorded and shall be cause for rejection. The dc resistance measured from 
pins X04-245 to X04-250, X07-260 to X07-265, and Xl3-260 to Xl3-265 shall be 8MNtah to 
760 ohms when measured with a low current resistance measuring device. This measurement 
shall be made by passing 2.50 ma or less current through pins X04-245 to X04-250, X07-260 
to X07-265, and X13-260 to X13-265. 

4.3.4 Grounding Pin Resistance. With a dc current of 3.0±2.5 amperes passed through the 
frame and the pin being tested, and the dc voltage measured across the pin and the frame as 
shown in Figure 1, the dc resistance between each individual pin listed in Table I and the 
frame shall be calculated and recorded. The resistance shall be calculated using the equation 
specified in 6.2 and the value shall be as specified in 3.1.2. To ensure good electrical con¬ 
nections when measuring the voltage and current the protective finish of the frame may be 
penetrated. 

4.3.5 Insulation Resistance. The insulation resistance between each electrically connected 
network and all other networks shall be as specified in 3.1.3 when measured in accordance 
with Method 302 of Standard MIL-STD-202. The megohmmeter used shall have an output 
voltage of 5004100 vdc limited to a short circuit current of 2.0 m 1111amperes or less. Any 
reading of less than 100 megohms shall be recorded and shall be cause for rejection. Spare 
pins shall be included as individual networks. Megger voltage shall not be applied to the 
specified in 6.1. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES 

6.1 THERMAL SENSOR RIBBON RESISTANCE. It is imperative that the current utilized in 
measuring the dc resistance from pins X04-245 to X04-888» X07-X60 to XD7-265, and Xl3-260 
to X13-265 shall not exceed 2.50 ma. Any current greater than 2 .50 ma will result in 

the resistance tolerance of the thermistor sensor ribbon. 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Continuity and DC Resistance. Continuity shall be as specified on Drawings 
6007032 and 6010107. All pins electrically connected except S03r-260 to SO3-265 

SO9-260 to SO9-265, and S15-260 to S15-265. shall exhibit dc resistance of 0.5 ohms . 

or less. The dc resistance from S03-260 to S03-265, 909-260 to 909-265, and S15-260 
to S15-265 shall be 650 ohms to 760 ohms. ' 

3.1.2 Grounding Pin Resistance. Each pin listed in Table I shall exhibit a dc 
resistance of 5.0 milliohms or less to the frame. 

3.1.3 Insulation Resistance. The resistance between each network and all other networks 
shall be greater than or equal to 100 megohms. 


TABLE I 

GROUNDING PINS 


PIN 

501- 104 

502- 201 

503- 171 

504- 201 

505- 270 

506- 151 

507- 104 

508- 201 

509- 171 

510- 201 

511- 270 

512- 151 

513- 104 

514- 201 

515- 171 

516- 201 

517- 270 

518- 151 


3.2 PRODUCT CONFIGURATION 

3.2.1 Drawing. The configuration of the assembly shall be in accordance with 
Drawing 2007091 and all drawings and engineering data referenced thereon. 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Continuity and DC Resistance. Co tli uity shall be as specified on Drawings 
f ;007032 and ;010107. All pins electrically connected ex<ept S03-280 to S03-2 ->5, 

S09-2f*0 to S09-2 >5, and 315-230 to SI>2 5. shall exhibit d» resistance of 0.5 ohms 
or less. The dc res Utah, e from S03-2G0 to S03-?G5. S09-2S0 to 309-205, and S15-2u0 
to S15-265 shall be 650 ohms to 760 ohms. 

3.1.2 Grounding Pin Resistance. Each pin listed in Table I shall exhibit a dc 
resistance of 15.0 milliohms riess to the fr .me. 

3.1.3 Insulation Resistance. The resistance between each network and all other networks 
shall be greater than or equal to 100 megohms. 


TABLE I 

GROUNDING PINS 


PIN 

SOI-104 
! S02-201 

503- 171 

504- 201 

505- 270 * 

: SOO-151 

, S07-104 ; 

; S08-201 | 

j soy-171 | 

! S10-201 

I SI1-270 ' 

i S12-151 

! S13-104 

514- 201 

515- 171 
S1G-201 
SIT-270 
S18-151 


3.2 PRODUCT CONFIGURATION 

3.2.1 Drawing. The configuration of the assembly shall be In accordance with 
Drawing 2007091 and all drawings and engineering data referenced thereon. t 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of the Tray S Assembly CDU, hereafter called the assembly. 

Part Number 2007091-041.and 2007091-Obi. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GfcN 

ND1002214 

1 

% 

STANDARDS 
Military » 

MIL-STD-202 Test Methods for Electronic and Electrical Component Parts 

DRAWINGS 

APOLLO G&N 

2007091 ' Tray S Assembly CDU 

6007032 Lead Set A A, Electrical Electronics Tray S LEM 

6010107 Wire Wrap Card Deck Tray CDU LEM . 

(Copies of specifications, standards, drawings, bulletins, and publications required by suppliers 
in connection with specific procurement functions should be obtained from the procuring activity 
or as directed by die contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the follow¬ 
ing order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO Manage¬ 
ment of the conflict. 

a. The contract 

b. This specification 

o. Documents listed in this section 


General Specification for Preservation, Packaging, 
Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Continuity and DC Resistance* Continuity shall be as specified on Drawings 
6007032 and 6610107. All pins electrically connected except S03-260 to SO a-266, 

SO9-260 to S09-265, and S15-260 to 816-265, shall exhibit dc resistance of 0.5 ohms . 
or less. The dc resistance from S03-260 to S03-?65, S09-260 tp S09-265, and S15-260 , 
to Si5-265 shall be 650 ohms to 760 ohms. 

3.1.2 Grounding Pin Resistance. Each pin listed in Table I shall exhibit a dc 
resistance of 15.0 milliohms or.iess to the frame. 

3. 1.3 Insulation Resistance. The resistance between each network and all other networks 
shall be greater than or equal to 100 megohms. 


TABLE I 

GROUNDING PINS 


PIN 

501- 104 

502- 201 

503- 171 

504- 201 

505- 270 

506- 151 

507- 104 

508- 201 

509- 171 

510- 201 

511- 270 

512- 151 

513- 104 

514- 201 

515- 171 

516- 201 

517- 270 

518- 151 


3.2 PRODUCT CONFIGURATION 

3.2.1 Drawing. The configuration of the assembly shall be in accordance with 
Drawing 2007091 and all drawings and engineering data referenced thereon. 


> 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY 
VERIFICATION CROSS REFERENCE INDEX 


Test/Examination 

Requirement 

Method 

Continuity and DC Resistance 

3.1.1 

4.3.2 

Grounding Pin Resistance 

3.1.2 

4.3.3 

Insulation Resistance 

3.1.3 

4.3.4 

Drawing Compliance 

3.2.1 

4.3.1 


4.2 GENERAL. The contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplishment of each test required herein. 

4.2.1 Test Conditions 

4.2.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 25* ±10*C 

b. Relative Humidity: 90% max 

c. Barometric Pressure: 28 to 32 inches of Hg. 

4.2.2 Nonconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognisant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal application 
by the contractor to the cognizant NASA representative. 

4.3 TESTS 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the requirements Drawing 2007091. Particular attention shall be given to inspection for 
nicks, scratches, burrs, dents, encapsulate defects, contaminants, pin misalignment, and 
legibility and appearance of markings. 
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4.3.1 Continuity and DC Resistance. Continuity and dc resistance shall be measured 
using a low voltage resistance measuring device in accordance with Method 303 of Standard 
MIL-STD-202. Measurements shall be made from each individual pin to all other pine, 
electrically connected, but duplicate tests of pins previously tested need not be made. All 
readings for pins electrically connected per Drawings 6007032 and 6010107 shall be less than 
0.5 ohm, with the exception of Dins S03-260, S03-265, SO 9-266, SO 9-261, 315-260, and 916-265, # 
Any readings greater than 0 .5 ohm for pins electrically connected as per Drawings 6007632 and 
6010107 shall be recorded and shall be cause for rejection. The dc resistance measured 

from pins S03-260 to S03-265, SO9-260 to S09-265, and S15-260 to 915-265 shall be 650 ohms 
to 750 ohms when measured with a low current resistance measuring device. This measure¬ 
ment shall be made by passing 2.50 ma or less current through pins S03-260 to 903-265, 

309-260 to 309-265, and 315-260 to 315-265. 

4.3.9 Grounding Pin Resistance. With a dc current of 3.0±2.5 ampers passed through t h e 
frame and the pin being tested, and the dc voltage measured across the pin and the frame 
as shown in Figure 1, the dc resistance between each individual pin listed in Table I and the 
frame shall be calculated and recorded. The resistance shall be calculated using the 
equation specified in 6.3 and the value shall be as specified in 3.1.2. To ensure good 
electrical connections when measuring the voltage and current the protective finish of the 
frame may be penetrated. 

4.3.4 Insulation Resistance. The insulation resistance between each electrically connected 
network and all other networks shall be as specified in 3.1.3 when measured in accordance 
with Method 302 of Standard MIL-STD-202. The megohm mete r used shall have an output 
voltage of 500±100 vdc limited to a short circuit current of 2.0 milliamperee or less. Any 
reading of less than 100 megohms shall be recorded and shall be cause for rejection. Spare 
pins shall be included as individual networks. Megger voltage shall not be applied to the pins 
specified in 6.1. 

5. PREPARATION FOR DELIVERY 

. 5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES 

6.1 THERMAL SENSOR RIBBON RESISTANCE.* It is imperative that the current utilised in 
measuring the dc resistance from pins S03-260 to 303-265, 309-260 to 309-265, and S15-260 
to S15-265 shall not exceed 2.50 ma. Any current greater than 2.50 ma will result in exceed¬ 
ing the resistance tolerance of the thermal sensor ribbon. 
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1. SCOPE 

1.1 PURPOSE. This apecification eatabliahes the detail requirements for complete 
identification and acoeptance of the Tray S Assembly CDU, hereafter called the assembly. 

Part Number 2007091-041.and 2007091-061. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GAN 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

STANDARDS 

Military 

MIL-STD-202 Test Methods for Electronic and Electrical Component Parts 

DRAWINGS 

APOLLO GAN 

2007091 Tray 8 Assembly CDU 

6007032 Lead Set AA, Electrical Electronics Tray 8 LEM 

•010107 . Wire Wrap Card Deck Tray CDU LEM 

(Copies of specifications, standards, drawings, bulletins, and publications required by suppliers 
in connection with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the follow¬ 
ing order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO Manage¬ 
ment of the conflict. 

a. The contract 

b. This specification 

o. Documents listed in this section 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Continuity and DC l i tdiiw i^ Continuity shall ba as specified on Drawing* t 
3007032 and 0310107. All ptns electrically c on n ect e d exoep* 803^263 to 89te*36, 

809-260-to 803-203, and 813-200 te US-205, shall exhibit do resistance of 0,6 ohms - T 

or less. Ths dc resistance from 803-260 te 808-^63, 803-283 i% 803-265, and fil5-26Q ums 
to 815-233 shall be 650 ohms to 760 ohms. 

3.1.2 Grounding Pin Resistance. Each pin listed in Table I ahall exhibit a dc 
resistance of 15.8 tzOlltetoneomftess te the frame. 


3.1.3 Insulation Resistance. The resistance between each network and all other networks 
shall be greater than or equal to 100 megohms. 

TABLE I 

GROUNDING PINS 


PIN 

501- 104 

502- 201 
SOS-171 
804-201 
S05-270 
306-151 
807-104 

508- 201 

509- 171 

510- 201 
811-270 

512- 151 

513- 104 

514- 201 

515- 171 

816-201 
817-270 
S18-151 
F . . 


3.2 PRODUCT CONFIGURATION 

3.2.1 Drawing. The configuration of the assembly shall be in accordance with 
Drawing 2007091 and all drawings and engineering data referenced thereon. 
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4.3.2 Continuity and DC Resistance. Continuity and dc resistance shall be measured 
using a low voltage resistance measuring device in accordance with Method 303 of Standard 
MIL-STD-202. Measurements shall be made from each individual pin to all other pine, 
electrically connected, but duplicate tests of pins previously tested need not be made. All 
readings for pins electrically connected per Drawings 6007032 and 6010107 shall be less than 
0.5 ohm, with the exception of pins S03-260, S03-265, SO9-266, 389-265,, 815-260, and 815-266, 
Any readings greater than 0.5 ohm. for pins electrically connected as per Drawings 6007032 and 
6010107 shall be recorded and shall be cause for rejection. The dc resistance measured 
from pins 803-260 to 803-265 , 809-260 to 809-265, and 815-260 to 615-265 shall be 650 ohms 
to 750 ohms when measured with a low current resistance measuring device. This measure¬ 
ment shall be made by passing 2.50 ma or less current through pins 803-260 to 803-265, 
809-260 to 809-265, and 815-260 to 815-265. 

4.3.2 Grounding Pin Resistance. With a dc current of 3.0*2.5 ampers passed through the 
frame and the pin being tested, and the dc voltage measured across the pin and the frame 
as shown in Figure 1, the dc resistance between each individual pin listed in Table I and the 
frame shall be calculated and recorded. The resistance shall be calculated using the 
equation specified in 6.3 and the value shall be as specified in 3.1.2. To ensure good 
electrical connections when measuring the voltage and current the protective finish of the 
frame may be penetrated. 

4.3.4 Insulation Resistance. The insulation resistance between each electrically connected 
network and all other networks shall be as specified in 3.1.3 when measured in accordance 
with Method 302 of Standard MIL-STD-202. The megohmmeter used shall have an output 
voltage of 500*100 vdc limited to a short circuit current of 2.0 milliamperee or less. Any 
reading of less than 100 megohms shall be recorded and shall be cause for rejection. Spare 
pins shall be included as individual networks. Megger voltage shall not be applied to the pins 
specified in 6.1. 

6. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 
6. NOTES 

6.1 THERMAL SENSOR RIBBON RESISTANCE. & is imperative that the current utilised In 
measuring the dc resistance from pins S03-260 to 803-265, 809-260 to 809-265, and S15-260 
to S15-265 shall not exceed 2.50 ma. Any current greater than 2.50 ma will result in exceed¬ 
ing the resistance tolerance of the thermal sensor ribbon. 
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1. SCOPE 

11 PURPOSE. Hiia specification establishes the detail requirement. tor complete 

em-ptaio. of the Tray 8 Assembly CDU, hereafter called the awembly. 

Part Number 2007091-041. 

2 . APPLICABLE DOCUMENTS 

1.1 EFFECTIVE ISSUES. The following documents forma part “P *®*®®*!* 0 "£'** 

extent apeclfied herein. Unleee otherwiee specified, Military Standard. md ^pecifloeHoiie 
•haU be tae laaue in effect on the date of reqneat tor propoeal or invitation to Md. 

SPECIFICATIONS 
APOLLO <MH 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assem blies, ftib- 
aaaembliea, Parts and Aaeociated Ground Support 
Equipment 

STANDARDS 
Military 

MIL-STD-202 
DRAWINGS 

APOLLO GAN 
2007091 
6007032 
601010V 


Teat Methods ter Electronic and Electrical Component Parte 


Tray 8 Assembly CDU 

Lead Set AA, Electrical Electronics Tray 8 LEM 
Wlxn Wrap Card Dock Tray CDU LEM 


(Copie. of epedflcatione, etandnrde, drawing., bulletin.. and pubUo^ona reqnired by .qvUer. 
In With apeoiflc procurement fimctlone ahould be obtained from the procuring activity 

or as directed by the contracting officer.) 

a a mNFIJCTING REOOHtEMENTS. In event of a oonfllct between requirement., the follow- 
i o^S^^SKply. The contractor shall aleo notify WlTtSt APOLIX) Manage- 

meat of the conflict. 

a* The contract 

b. This specification 

e. Documents listed in this section 




i* wj** ^ «****$%*&, 
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3. REQUIREMENTS 
3.1 PERFORMANCE 


•007032 «ri #410107. All pins aleuli lusllj km## «np| 8 OMO 0 # 

—t-MO-******* , Mdm -a## ti *13-305, MMAff do 0bm« or * 

««*. iiMMIb.^ 

3.1.2 Grounding Pin Resistance. Each pin listed in Table I shall exhibit a de 
resistance of S.O milliohma or lasa to tha frame. 


f. l.f iiaulatioB Resistance. The resistance b etwe e n each 
shall be greater than or equal to 100 megohms. 


network and all other networks 


TABLE 1 

GROUNDING PINS 


801- 104 

802- 201 
802-171 

804- 201 

805- 270 
800-151 

807- 104 

808- 201 

809- 171 

810- 201 

811- 270 

812- 151 

813- 104 

814- 201 

815- 171 

816- 201 

817- 270 

818- 151 
851-240 


2.2 PRODUCT CONFIGURATION 

3.2.1 Drawing. The oonflguratiou of the assembly shall be in accordance with 
Drawing 2007091 and all drawings and engineering data referenced thereon. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY 
VERIFICATION CROSS REFERENCE INDEX 


Teat/Examination Requirement Method 

Continuity and DC Resistance 3.1.1 4.3.3 

. Grounding Pin Resistance 3.1.2 4.3.4 

Insulation Resistance 3.1.3 4.3.5 

Drawing Compliance 3.2.1 4.3.1 


4.2 GENERAL. Hie contractor responsible for the manufacture of the assembly shall 
be responsible for the accomplishment of each test required herein. 

4.2.1 Test Conditions 

4.2.1.1 Environmental. Unless otherwise specified, the assemblies "N* 11 be tested 
under the following ambient conditions! 

a. Temperature: 25* ±10* C 

b. Relative Humidity: 90% max 

o. Barometric Pressure: 28 to 32 inches of Hg. 

4.2.2 Nonconforming Units. Failure of the unit to pass any examination or test of tM ff 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal application 
by the contractor to the cognizant NASA representative. 

4.3 TESTS 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the requirements Drawing 2007091. Particular attention shall be given to inspection for 
nieks, scratches, burrs, dents, encapsulate defects, contaminants, pin misalignment and 
legibility and appearance of markings. 

4.3.2 Workmanship-Vibration. Per spars nails,only, the assembly shall be vibrated with 
dummy modules which simulate the respective module weight. The proper connector pins 
be wired and monitored for continuity during the vibration test. The assembly shall be 
mounted on the vibration fixture in a manner similar to the way it will be mounted in service 
so that it will be vibrated along the simulated lunar excursion module X, Y, and Z axes. The 
assembly shall be vibrated with simple harmonic mo tion swept from 10 to 2000 cps at a rate 
of one octave/15sec. The magnitude of vibration shnUhn 3.5g rms limites to a 0.8 inch pp 
constant displacement from 10 cps to the crossover frequency. During vibration the continuity 
ef the assembly shall be constantly monitored per Ptawiogs 6007032 and 6010107* 


A 
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Any evidence of discontinuity shall be recorded and shall be cause for rejection. The 
monitoring circuitry shall have a response time of 10 ^seconds or less for any open 
circuit. Workmanship - vibration testing shall be performed on all units other than 
spares.at the higher assembfy level with operational module* installed* 0 '. 


4.3.3 Continuity and DC Resistance. Continuity and dc resistance shall be measured 
using a low voltage resistance measuring device in accordance with Method 303 of Standard 
MIL-STD-202. Measurements shall be made from each individual pin to all other pins, 
electrically connected, but duplicate tests of pins previously tested need not be made. All * 
readings for pins electrically connected per Drawings 6007032 and 601010? shall be less than 
0.5 ohm, with the exception of nine 803-260, S03-265, 806-Mi, S66-265, 815-266, and 615^26^ 
Any readings greater than 0.5 ohm for pins electrically eoanected ta per Drawings 500T632 and 
601010? shall be recorded and shall be cause for rejection. The dc resistance measured 

from pins S03-260 to S03-265, S09-260 to S06-265, and S15-260 to 615-265 shall be 650 ohms 
to 750 ohms when measured with a low current resistance measuring device. This measure¬ 
ment shall be made by passing 2.50 ma or less current through pins S03-260 to 803-265, 

809-260 to 809-265, and S15-260 to 815-265. 

4.3.4 Grounding Pin Resistance. With a dc current of 3.0*2.5 ampere passed through the 
frame and the pin being tested, and the dc voltage measured across the pin and the frame 
as shown in Figure 1, the dc resistance between each individual pin listed in Table I and the 
frame shall be calculated and recorded. The resistance shall be calcu l it sd r using the 
equation specified in 6.3 and the value shall be as specified in 3.1.2. To ensure good 
electrical connections when measuring the voltage and current the protective finish of the 
frame may be penetrated. 

4.3.5 Insulation Resistance. The insulation resistance between each electrically connected 
network and all other networks shall be as specified in 3.1.3 when measured in accordance 
with Method 302 of Standard MIL-STD-202. The megohm meter used shall have an output 
voltage of 500*100 vdc limited to a short circuit current of 2.0 milliamperes or less. Any 
reading of less than 100 megohms shall be recorded and shall be cause tor rejection. 8pare 
pins shall be included as individual networks. Megger voltage shall not he applied to the pins 
specified in 6.1. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES 

6.1 THERMAL SENSOR RIBBON RESISTANCE, ft is imperative that the current utilized in 
measuring the dc resistance from pins S03-260 to S03-265, S09-2C0 to S09-265, and S15-260 
to S15-265 shall not exceed 2.50 ma. Any current greater than 2.50 ma will result in exceed¬ 
ing the resistance tolerance of the thermal sensor ribbon. 
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GROUNDING PIN EE8BXANCE MEASUREMENT 
VENIRE 1 


M>n Is Connection to bo node at an anodise free surface. 

ion 2s Connection to be nade using a two section al nutated nale pin uhleh 

provides electrical isolation betwe en the supply end voltneter leads* 
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3.1.17 Cage Override (IMU). The DAC AC Error output shall be 198*12 mv rats sad the 
CA relay drive voltage shall be 28*3 vdc when an Error Counter Enable and 15 +A0£ pulses 
are applied. The CA relay drive voltage shall be 1.5 vdc max and the DAC AC Error output 
shall be 10 mv rms max when a Cage Override is applied in addition to the Error Counter * 
Enable and 15 +A9 C pulses. 

3.1.18 Switch and System Error. The system digitising error shall be within +0.075 and 

-0.045 degreee for the 16X resolver system and *0.8 degrees max for the IX resolver system. 

3.1.19 General Null. The A0 q pulses and error T. P. voltages shall be generated as specified 
in Table HI when the IX and 10X resolvers are adjusted to the angles specified. 

3.1.20 Coarse and Fins Amplitude and Phase Variation. The CDU Bead Loop shall not oscillate 
under the conditions specified in Table IV. 

3.1.21 Thermal Stability. The assembly shall meet the requirements of 3.1.1. 3. 1 .8.1, 

3.1.10. 3.1.12, and 3.1.20 with the assembly mounted on a cold plats and the interface tempera¬ 
tures maintained at 50* *3*F and 110* *3*F. 

3.1.22 Noise Susceptibility. The ECDU IMU and HR Axis Bead Counters shall not change status 
as specified when the IMU IX resolver sine and cosine inputs are exposed to noise. The noise 
inputs shall be a *240*10V peak damped sinusoid, with a carrier frequency of 3300K HZ *20% 
when applied to the IMU IX resolver Sine and Cosine Hi's Common to Sine and Cosine Lo's 
Common; and with a carrier frequency of 830K HZ *20% when applied from each individual IMU 
IX resolver 81ns and Cosine Hi to Power Lo. 

Bead Counter State change indications shall be CDUZ or 2 11 resets as below. 

The input amplitude threshold for "CDUZ” or "2 11 - Besets" shall be measured if either or both 
occur. 

Definition of Bead Counter State Changes 

"CDUZ" shall be defined as a simultaneous reset of all set Bead Counter stages. 

”2 11 - Besets" shall be defined as a reset of the 2 11 Bead Counter stage only, when the 2 11 and 
other Bead Counter stages (including 2 7 thru 2 11 ) are previously set. 

Failure of an ECDU to meet the requirements of the Noise Susceptibility Test shall not constitute 
cause for rejection. 
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4. QUALITY ASSURANCE ROVUOM 

A* PBOD OCT hkratUNCI AMD CONFIGURATION REQUIREMENTS/QUALITY 

verification cross reference index 



BtaUftmtal 


Jtctoad 

Basic MUi 

9.1.1 


4.9.4 

Oonrso Align Bond Counter Lock (DtU) 

1,1.1 


4.9.9 

Conroo Align Relay Driver (ZMU) 

9.1.9 


4.9.9 

Conroo Align Rato (DdU) 

1.1.4 


4.1.T 

DID load Counter Look (RR) 

9.1.9 


4.1.9 

PtaoBttBlao 

1.1.1 


4.9.9 

Coaros Bit Has 

ta.f 


4.9.19 

Schmitt Trigger Three bold Lofuto 

9 . 1.9 


4.9.11 

Bpood 

1 . 1 . t 


4.2.19 

Computer aADq Pule* 

1.1.1# 


4.9.19 

CDC mu Detection 

1 . 1.11 


4.9.14 

D/A Converter 

t.i.1a 


4.9.19 

A/D to D/A FeeAaoh Loop 

. 1 . 1.11 


4.1.19 

Conroo Align Ampllllar (EMU) 

‘ 1.1.14 


4.9.1T 

Ambiguity 

sa.it 


4.9.19 

Cogs Voltoga (DfU) 

t.iat 


4.9.19 

Cage Override (1MU) 

1.1. IT 


4.2.99 

Bwttok aad System Error 

t«i.it 


4.1.21 

Qanoral Nail 

1.1.19 


4.9. at 

Conroo aad Has Amplitude and Phase Variation 

sa.at 


4.9.99 

Thermal Stability 

1 . 1.11 


4.1.94 

Drawing Compliance 

9 . 9.1 


4.1.1 

Continuity aad DC Roololaaoo 

- a.s.s.1 


4.1.9 

Noise Susceptibility 

1.1.22 


9.1.29 


‘ «. A. M 

«.t GENERAL. Tb» ««--■-- .. -^.J - ,h.ll k. 

ruponatt>U i>r th. aomnpIMnmt <N wok tort i^alrad kmk, la tl» snuane* apw:ifl«4 

In figure 6. 

4.1.1 T—t P—Mtlona 

4.1.1.1 BartnaBMtel. UoIm. rtkmwte. ^mUM, tk. Maaabtjr ahall k. toatod aadar 
the following ambient noadfflumo, 

a. TMpinlmt tr tUfC 

K RoUttos Hmaldttyt 90% max 
o. Barometric PnMvt: 29 to IS Inches of % 

i 



b.2.1.2 Pin Connections. Unless othervlse specified herein, input and output 
connection* aad loads shall bo so specified In Tablo YI. 
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4.S. 1.8 PnvftrtttM Tm 8. PmBnttoa lasting shall isotndi 8.1.1, 8.8.1 9 sad 8.8.8.1. 

4.8.1.4 Final Clsotrlcal Ifests. All 8 m lasts spacifisd hi 4.1 axospt 8.1.S1* 8*2*14- . 

Shall ha psttin4 as final slant final lasts. 

4.8.1.8 hpoti. Unlsss othsrwlss spseiflad, ths assembly shall bs tsstsd as tag 8 m foUoarlac 
inputs. 

a. 88al Tdo, 8 amps maximum, 84.0*0.8 fdc anhaaead, 82.0*0.8 fdc dagr ad ad. (Sea 
4.8.1.8.1). 

b. 80*8 ydo. 

a. 88.80a8.88V nas. 888.0al.8 ops Sjrstsm Rsfsraass, syaehrooUad Is 81.8 Kpps. 

4 Hmulated rasohmr syatsms ooaslstlac of 8 m following: 

(I) IX Rssalvsr, 88a. 88V ms mbol. 8at* phaas 
(8) 18X Rssohrsr, 8a. 08V rms output, 0*8* phaas 

a. Cloak pais a s as spaelflad la Tabla X. typa I* 

L p* 1 *** ■■ opoolflod »» TobU I, Typo n. gated ta wrapctm*. polM bur.* 

Of 1. a, 4, », «, 2S, sa, m, in, MO. mi, m, m. NituinimiMtani. 

*• All aod. iapoto oholl bo OVDC that IKUOporeoot OHft CAGE OVERBIDS wMoh 

oholl b.4VDC«OIQooiamlll^(or*). 

4.1.1.0.1 DCStabfUty. Kaoh of (ho ioUowlOflM.Mlk.Mwl* Root* o4o oopply oolt*p 
MNW to U.OoO.lvdeudfewinportMlwlth Ik. nltapo «<*oa0o4 to M.404.S oto, ntoptr 

4.fcl*oo«i4.tiR4<U* wMoh oMlhoOoohoRat R4.40R.R rim rt It>. Ml — — --- 

*»"• with o W.Ool.4 *4o .apply vobapo. oaMpt 4.1.1.1 «Moh oholl bo no ot B.M.I ode. 

4.S.4. 4.*.4. 4.1.0, 4.1.10, 4.S.11, 4.1.14.1, 4.1.11, tl.ll(0pil1|lll 1 
thorok). 4.1. U, 4.1.13 (oo opoelflod ttorofat 4.1.14. 


L. 
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4.1.1 Purge and Fill. The aaaambly ahaU be intenudly driad and maintained, noli* 
tba following prooadnr*, at tha time opacified la Flgura 8. 

a. Evacuate h e ad e r la 8. S atmoephere. 

b. Pill la atmoepherle praaaara wilb dry nitrogen. 

a. Kapaat Stapa I and 1, thraa additloBal ttoee. 

% 

d. Tba flaal praaaara wUl ba 18 ta 1T.B peiauaing a fill gae mixbtra which will raaolt 
la a tlaal mixture with a minimum o 110 paroaat baUum par raaldaa gaa 

flroa purging Md tba remaining aitrogaa par 

•• batall oap oa praaaara valve aaa a aa biy and laak ehaok aaaltwg adgaa aaiag tha eniffer 
taobalgoa. Tba laak rata ahail ba laaa thaa 1 x 18"* oo/aao at any ali*le poiat aloi* . 
tba aaaitng aurfaoee. 

4.8.8 Nonconforming Unite. Paihiro of tba oait ta paaa any examination or taat of thia 
apaollleatloa ahail automatioaUy elaaai fy tba onit aa MModomlig. Caab 
aalt oorraetad by tba contractor abali ba reinepeeted. Beinepeotioo nay ba limited to tba 
taat or mm itaaftoa wbiob daflaad tba nonconform anoe, or, whan diraotad by tba eogaiaaat 
taapaotor, a oonplata ratast and maxaminatlon may ba required. No nconfo r m ing anile 
wbiob have aat baan oorraetad will ba ooaaidarad for aoooptanoa only upon fonaal appliow- ' 
tlaa by tba aaatraotar ta tba eogaimant NA8A reprwoantatlre. 
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4.2 TESTS. Tha following teats shall bs psrformsd on each of the three OtU axes and on each 
of ths two RR asss unless otherwtae spaclflad herein. 

4.1.1 Drawinf CompUanoa. Tha w My mhmU h+ ^tonally mmwmiwtmA far «»*»Tp|1afft>t to tha 
requirements of Drawing 2007222. Particular attention shall be given to inspection for nicks, 
sc ratch es, burrs, dents, containtnates, encapsulate defects, pin misalignment, and legibility 
and appearance of marking. FoUowiag completion of ths final Pressure Fill nd Leak test as 
specified on 2007222, the assembly shaU be eteemaUy visually inspected for scratches, dents, 
nicks, and legibility of marking. 


4.2.2 Workmanship-Vibration. Tbs assembly shall be mounted on a vlbratten fixture In a 
manner In which It Is mounted In tbs spacecraft and vibrated al<x* tbs three orthogonal axes. 
The vibration shall be simple harmonic motion swept from 10 to 2000 ops at a rate of 1 octave 




from 10 ops to the c ro ss ever 
specified la4.ft. 2. !• Tbs 






Poring vibration tbs asssmblyshali be alssti I u ally lasted ne 
asmteelbiUty of the mounting fixture shall be sueh tent the total 
dl. 2 times the speoified value throughout die frequency ra^s. 


4.2.2.1 Electrical. During vibration the assembly shall be electrically tested through one 
oomplete vibration sweep at each of the receiver settings, specified in Table VII. The electrical 


a. Pj, «Al G and -A2 q pulse lines shall be monitored throughout tbs sweep cycle and 
presence of Pj, +Ad 0 and -A#q puleea shall constitute failure. 

b. With an EC Enable (MU) or a D/A Enable (RR) applied, a 2200 pps signal In pulse 
bursts of 1022 pu l s es per burnt app li e d alternately to tbs +A# C and -A# c lignite and 
the IX and 16X resolvers and read counter at tbs aisles specified In Table VQ, the 
DAC AC and DC Error Signals shall be modulated at 1.52x0. 1C ups and shall be as 
shown in Figure 2 and as specified In Table VH. Tbs DAC DC be tested lor 

the RR axis only, and DID shall be moded for tbs RR axle. A dteocatteuity of O.imoso, 
or more shall constitute a tellurs of tbs do output. A discontinuity of 0.5 mseo or 
more shall constitute a failure of the ac output. Tbs 188 and 088 28V rms, 500 cpe 
axcltotlo n shall be melntelnad aa oloae to aomiaal valua aa possible durli* this test. 

e. The o u tp ut dleoretee specified In Table V1H atoll be eontinuoiMly monitored for 
(fiats change or pules pre oenoo in aooordanoe with Table vm. 

TABLE VO 
DAC ERROR OUTPUT 


I RESOLVER ANGLE 

READ COUNTER 
ANGLE(X1 bit) 

DAC AC ERROR 
(V rmi) 

DAC DC ERROR 
(vdc) 

IX c, 

i«xn 

2.5 

45 

2* 

4.7 to 5.4 

4.7 to 5.4 

165 

125 

2® 2^ *1* l 1 * 2*4 

f 

4 

230 

225 

2® 211*1221* 

I 

I 

224 

112 

2* *1* 2U 214 2l* ll* 

4.T to S.4 

4.7 to 5.4 
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TABLE Vm 
OUTPUT DDCRETE8 


DISCRETE 

DC VOLTAGE LEVEL 

■EH*Ei 


YES 

NO 

IMUOPER 

RR Fall 

IBS Pail 

CA Relay 

CDUZ LAO 

If.5*0.8 vds 

5 vde max 

5 vdc max 

22*5 vdc 


X 


4,3.1 Continuity and DC Reelstanoe. TV do res letanoe be tw ee n the potato specified la 
Table V shall be measured in accordance with Method 303 of Standard MIL-8TD-202 and 
shall be as specified la Table V. 

4.3.4 Basle MulL With the IX and 18X resolvers sequentially adjusted Id die anflee 
specified hi Table m, the A#_ pulses shall be senerated as specified,41 bit, and the ooerse 
and fine error TP voltages shill be as specified. 

4.3.8 CA Read Counter Lock (IMU). With die IX and 18X resolvers set to 0 decrees, 

CDUZ momentarily applied and the 18X resolver angle tncreased la 11.25 degrees, the. 

* read oounter shall contain an angle of 11.25 degrees el bit. With CA mode added am! 
the 16X resolver angle Increased to 50 de gr ee s , the read oounter shall contain an ai^le of 
' 11.25 degrees el bit. With CA removed, the read oounter angle shall change to 50 

degrees el bit, 

4.3.8 CA fteiay Driver (IMU). With a 300 ohm, 10W resistor connected from CA Relay 
Drive to 188 +28 vde, the CA Relay Drive voltage shall be el vdc from the IBS po wer supply, 
voltage. With CA Enable applied, the CA Relay Drive voltage shall decrease to 1.5 vde ■>«- 
With the 300 ohm resistor and CA removed and the CA Relay Drive connected to +50 e3 vde 
through.a2.4K ohm resistor, the CA Relay Drive voltage shall be 35+4 vdc. Measure 
♦4 A. 2 vdc and . 80Vgp max at +4 VDC TP. 

4.3.7 CA Rato (IMU). With the IX reeolver set to 0 de gr ees and the 18X resolver set to 
150 degrees, the P pulses shall have a pulse width of 4*2 peso and shall be spaced 78+4 peee 
apart. With CA ana ECE ap p lied, the P. pulses shall have a pulse width of 4+2 peec and shall 
be spaced 155+5 pees. 
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4.1.8 DID READ COUNTER LOCK (RR). Wttfti the IX and 16X roaolveru Ml to 1 degreM and 
CDUZ momentarily applied, the reed oouator ehell contain me angle af 6 toyraee. With the 
16X roeolver advanced to II. 11 d ey r eee, the reed counter ehell ooeleln ee eagle of li.ll 
degroee el hit. With DID applied, followed with e CDUZ, aad the 16X roeolver eel to 86 degreM, 
the reed oouator ehell remain at 11.11 deyreee eft htt. With CDUZ removed, the read oouator 
ehell contain aa eagle of 10 de yr eee at bit. 

4.1.1 Fine Bit 81 m. With the IX aad 11X leeetvere eel to 0 tograae, CDUZ spiled, toe 1CX 
rmobrmr adjueted to obtain a Fine Error mill, thM advaaoed 6.666 degreM, toe Ftoe Error TF 
voltage ehell be ll.TM.il mv me v phaea. 

4.1.10 CoerM Bit 8Ue. With the IX aad 11X revolver* eel to 0 degreM, CDUZ applied, the 
IX revolver adjueted to obtain a CoerM Error null, than advaaoed 1.1 degreM, the CoerM 
Error TP voltage ehell be 10*7 mv rma, r phaea. 

4.1.11 Schmitt Trigger Threehold Lavoie 

4.1.11.1 FIm Ternary. With CDUZ applied and the llX reaolver eagle laotemcd from a 
Fine Error null until a etable 800 ppe pulM train appeara at the FIm Ternary flclunltt TP, the 
Fine Error TP voltage ehell be 21.31*8.11 mv ram v phaea aad the net inrreaee la the 10X 
reaolver angle ehell be 0.111*0.020 degreM. 

4.1.11.1 High Ternary. With CDUZ applied and the 18X reaolver angle Incfeaeed from a 
Ftoe Error null until an 800 ppe pulM train appeare at the High Ternary Schmitt TP, the FIm 
E rror TP voltage ehell be 0.40*0.10V rma v pheee aad the net tacreaM to toe 18X revolver 
angle ehell be 2.200*0.440 degreM. 

4.1.11.1 Cootm Ternary (Type 1). With CDUZ applied and the IX receiver angle Umreaaed 
; from a Conroe Error null until aa 800 ppe pulM train appeare at the CoerM Ternary Schmitt 

TP, the CoerM Error TP voltage ehell be 186. M6.6 mv rate v phaM aad the eoarae error 
angle ehell be 8.4*1.4 degreM. The 188 aad 066 28V 800 ope reference excitatlM aad IX 
roeolver etandard excitatloa ehell be maintained aa cIom to the V alue m poMlble <*»**■§ 

thin tout. 

4.3.11.3.1 CoerM Ternary (Type Q). With CDUZ applied and the IX roeolver angle incroaeed 
from a CoerM Error null until m 800 ppe pulM train appeare at the CoarM Ternary Schmitt 
TP, the ooane error TP voltage ahall be 145*16 mv rma, v phaee and the ooaree error eagle 
ehell be 7*0.50. The 188 and 068 28V 800 cpe reference excitation and IX roeolver etandard 
excitation e h el l be maintained aa oloee to the ■p ii>< m 1 value aa ptraeibie dtriy teat. 

4.3,11.4 AmhlguHF Detect. With CDUZ applied* the 16X receiver eel to 0 degreM aad toe 

IX revolver toereeecdteua MS degreM until an 666 ppe pulM *ato appear* at the Ambiguity 

D e tect TP, the IX roeolver angle ehell be Uhl ihgrtir. The pulae train ahall to 

codat until the IX roeolver angle ie inereeeed to 240*# dpgrapa*^ . . ^ , 

4.5.12 S p e e d. With the ISX le ee te e r eel to 0 ia gru aa, ton iX v pM i ua r eel to lit.6 de gr ea e 

aad CDUZ applied, the Goatee Sahmttt (Cl) puleee ahall dtoappear wtthia 4 aeceodn after CDUZ 
la rtawftd and the read counter ahall contain aa angle «f 112.5 dfgreM *1 bit. 

4.3.13 Computer *d# G PuIcm. With the IX roeolver eel to 0 degreM aad the 16X roeolver 
eet to 180* *6*. the *60 q and *A0 q LAO aignala ahall have the oharactorletlM apeelfled la 
Table I, Type VL With CDUZ added, the CDUZ LAO pulM ahall have the eharacteriatlce 
opacified in Table 1, Type V. 


I 
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4.3.14 CDU Fall Detection. Unused 16X resolver inputs shall be excited by connecting a 
5V rms 0 phase voltage to the unused ooa 16X inputs. 

4.3.14.1 Fine Error Fail. With the IX resolver set to 0 degrees. CDUZ applied and the . 
16X resolver set to 8.000 degrees, no fall signal shall be generated. With the 16X resolver 
increased to 14.000 degrees, a fail signal shall be generated within 3 to 10 seconds. With 
CDUZ removed, the fail signal shall cease within lseoond, (1.5 seoonds at 34.0*0.8 vdc 
applied as specified in 4.3. i. 5. a). 

4.3.14.3 Coarse Error Fail. With the 16X resolver set to 0 degrees, the IX resolver 
set to 30 degrees and CDUZ applied, no failure signal shall be generated. With the IX 
resolver increased to S3 degrees and 16X R. 8. set to 180 de gr ee s a fail signal shall be 
generated within 3 to • seoonds. 

4.3.14.8 14 VDC Fall. With the IX and 16X resolvers set to 0 degrees, no fall signal shall 
be generated. With the 14 vdc TP voltage adjusted to S.OeO.l vdo, a fail signal shall be 
generated within 3 to t s e oon d s . 

4.8.14.4 Cos (4 -f) Fall. With the IX and 16X resolvers set to 0 degrees and the excitation 
to the 14X resolver actuated to 25.0al.0V rms, no fail signal shall be generated. With the 
eaottehoa r od eo e d to 3.0*1.0V rms, a fail signal shall be generated within 3 to t seoonds. 

4.3.14.1 Limit Cycle Fall. With the IX resolver set to 0 degrees, the 18X resolver set ts 
358.00 degrees CDUZ applied and a 100*1 ops limit cycle input signal applied as shown la 
figure ft or sgstvalsnt. as failure signal shall be generat e d . With the limit cycle la s r sn a s d 
to 300*3 epa, • flat! signal shall be generated within 3 to 3 seoonds. 

4.3.1ft D/A Conv ert*r . With an EC Enable (lor MU) or a D/A Enable (lor HR) applied 
and the read ooaatsr coasted up sad down la aocordaaoe with Table 0. the as and do DAC 
outputs Anil ho as specified therein eneept that a ds output shall not bo pr ese nt lor DdU 
•ass sad that • ds output shall not he prises ! lor RR anas until DID Is applied. BB sad 088 
30.0V raw, 300 ops seottailoa shall bs maintained as eioee to the nornUm! value as possible 
during the teat. 

4.3. lft A/D to D/A Fee d ba c k Loop. 

4.3. lft. 1 DfU Axes. With the IX and 18X resolvers set to 0 degrees, CDUZ momentarily 
applied, CA Enable sad Error Counter Enable applied sad the iftX resolver adjusted to pro¬ 
duce a read oo unter reading of • bits, ths D/A AC Error voltage shall be 0.0133*0.0016V rms 
w phase. With the 1<X resol ver actuated to produce a read oounter reading of 10 bits, ths 
D/A AC Error voltage shall bs 0.0366*0.0013V rms w phase. With the 16X resolver ad)usted 
near 356.5 degrees to produce a read oounter rending of -16 bite, the D/A AC Error voltage 
shall be 0.0366*0.0013V rue, 0 phase. Repeat tests without CA Enable applied. The D/A 
AC Error shall be 10 mv rms max. 
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4.3. 17.1 Pine Error Gatn. With the IX reeelver sot to 0 degrees tad the GA mod* applied, 
the 16X resolver shall ha adjusted to produce a minimum anil at tea Fine Error TP. With 
ths 10X reeehrtr angle toeraaaad 1.700 degrees from ilia 16X null ai«U, tea CA Error output 
voltage shall be 45*5 mv rms, 0 phase. 

4.3.17.1 DACGato. 

a. With tha IX resolver sat to 0 d eg r e e s, and tha CDUZ mode applied, tha 16X resolver 
•hall be adjusted to produoa a Fisa Error IP null. With tha CDUZ mode removed, 
the D/A AC Error output shall ha 10 mv rms max. 

h. With an Error Chunter Enable and 10+ Ad puls es applied, tha D/A AC Error output 
shall be 13*. 0 *7.0 mv rms 0 phase. Thi CA Error output shall be 3Md.t me sm 
v phase. W ith tha Error Counter Enable removed, tha CA Error output shall be 
10 nt rms mas. 

<* * * 

•* Ee p ea t h. using 10 -Al. p u l se s . D/A AC Error and CA Error phases shall ahane 
bjr 100 d egree s . c 

4.3.17.0 DAC feturafttoa. With an Error Counter Enable and 304+A0 pulses spiled, tha 

CA Error autout shnil be It Jb d todmu rma totel.u p hess. WUh OK ptosaa» appHad. 
the CA Etopsg eulpul ehsll bs IteJndWmv rum total, Optoma. 

4.0.17.4 Coarse Error Gain. With ths IX resolver net to 0 d eg re es, tha IPX resolver sat 
to obtain a Pina Error null with tha rend senator at aero, and tha CDUZ mode applied rod 
then removed, the CA Error output shall bo leas than • mv rms. With tha CDUZ mode teplied 
and tha IX resolver adjusted for a Coarse Error TP voltage of 150 mv rms, v phase, tha CA 
Error IP voltage shall be 1.00 *0.05V nan. 0 phase. 

4.0.10 Ambiguity 

4.0.10.1 Override. With the IX resolver eat to 325 degrees, tha 10X resolver sot to 0 
degrees and CDUZ applied, the Pina Error TP null shall be lass than 10.04 mv rms and tha 
Goans Error TP mill voltage shall be leas than 100 mv rms. With CDUZ subsequently 
removed, tha read counter shall read *04 degrees ai bit. 
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4. J. 18.1 Turn-On (IMU). With the 1CX resolver net to 0 degrees, the IX reviver Mt to 
888 degree#, end CDUZ and CA Enable wiled, the Ooaree Error TP voltage shall be 
1.880*0.088V rme v phase and the CA Error TP voltage shall be llaiV rna 0 phase. With 
the IX resolver toereased la 848 degrees, ths CA Error TP voltage shall be 8.8*8.4V rms % 


4.8.18 Cage Veltage (IMU). With the 18X resolver set to 8 degrees and the IX resolver 
set to 8 degress, the IMU Cage voltage shall be less than 10 tnv rtns. With the IX resolver 
actuated to 1 degree, the IMU Cage voltage shall be 0.4680.08V rms. With the IX resolver 
set to 80 d e gr ee s , the IMU Cage voltage shall be 88*1V mi. 

4.8.88 Cage Override (IMU). With a 800 ohm 10W resistor connected between B8+28 vde 
and CA Relay Drive, the CA Relay Drive voltage shall be 88*8 vde. With a "CDU Common to 
P8A N applied to Cage Override, the CA Relay Drive veltage shall be 1.6 vdc max. With the 
800 ohm resistor removed, an Error Counter Enable applied and 16 +6$ n pulses applied, ths 
n/A AC Signal shall be 188*18 mv rms. With a Cage Override applied, Die D/A AC Signal 
shall be IS pr rms.max. 

4.8.81 Switch and System Error 

s. With the IX and 18X resolvers adjusted to obtain ths rend counter bite specified to 
Table IX, the rend counter locked by applying a CA Enable (IMU Axis) or a DID 
fellowed by CIXJZ (RR Axis), tud the 18X resolver readjusted to obtain a Fine 
Error TP null, the angular difference between the 18X receiver aiple specified la 
Table IX and the final 16X resolver angle shall be calculated to be between *0. 078 
and -0.84ft degrees. The read counter shall be u n locke d by remevlip ths CA Enable 
< (IMU Axis} or CDUZ (RR Axis). 

b. The requirements specified In a. shall be met for each fins system aiwie specified 
to Table IX. 

a. With the IX and 18X resolvers adjusted to obtain the road counter bits of ths ooarse 
system specified In Table IX, then readjusted to obtain a null at the Coarse Error TP, 
the angular difference between the final IX reso'ver aettii* and ths IX resolver —g«t 
specified la Table DC shall be calculated to be <8*6 degrees. , . 

d. The test requirements specified to c. shall be amt lor each coarse system angle 
specified to Table DC. 

4.8.88 General Mull. With the IX and I8X resolvers sequentially adjusted to the ■" gli te speci¬ 
fied In Table in, the A0 Q pulsee shall be generated as specified, *1 bit, and the Coarse and 
Fins Error TP voltages shall be m specified. 

4.8.88 Coarse and Fine Amplitude and Phase Variation. With the IX and 16X resolver iiput 
angle, excitation and phase shift adjusted as specified in Table IV, the CDU Read Loop 
not oeoillate. Oscillation la the ooarse system shall be tested by adjusting the IX resolver 
angle phis and minus 8.1 degree from the angle specified In Table IV. Oscillation to the fi-o 
system shall be tested by adjusting the MX resolver ai*le from 8 degree to 88 degrees 
back to 8 degree. The ooarse system shall be tested first at a 88.0*8.6 vde supply voltage, 
then retested at a 84. 0*0.6 vdc supply voltage. The fine system shall be tested at 88.8*1.8 vdc 
supply voltage. 
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4.3.34 Thermal Stability. Tha aaaembly a hall ba mocmtad on a oold plate. The ooM plate 
-CDU teterfaee temperature a hall be monitored by four interface aenaors mounted aa ahown 
In Figure 3. Tha ooldp l a te temperature ehall ba adjuetod until any one interface aeaaor raachaa 
SO* U'F and maintained there during the eold aoak and teat period ahowu in Figure 4. Tha 
eoldplnte temperature a hall he adjuetod until any one interface eeneor raachaa 110*3*F and * 
maintained there during the hat aoak and teat period ahown in Figure 4. 

Tha four Uterface eenaom and aix internal aeoaoru shall he monitored continuously thro««h 
aoakiag and tenting. Tha interface temperaturaa moat be within 47 to 113*F and the internal 
temperaturee muat be be tw ee n 41 te UO*F throughout aoaking and tenting. All the interface 
aeaaor temperaturee ahall be within 10*F of each other. 

Power ahall be applied oontinooualy through aoaldag and tenting. 

The CDU aaaembly ahall be cowered by an ineulattug bon (lined with 1 teeh thick iinljurelha— 
foam or equivalent). 

4.3.14.1 Electrical Teat. Tha electrical teeta ahall he performed with the do aupply welfare 
adhmtedteS3.0ad.9fdD (34.0*4.9 eda far 4.3.34.1«e) whan the temperature la 90* ad* F 
and >4. Oae. 9 fde, whan tea te mpera tu re te lire9*r. The eteotrteal tetee ahall eeuatet ef the 
fallewteg teate performed daring the interrala ahown In Figure 4. 

a. Baalc Null (4.3.4) 

b. Fine Ternary flofamttt Trigger Leant (4.3.11.1). iha tnlermr a im the 19X Ran nine mgte 
teaU ba *0.040'.) The flan error tent pplnt voltage ehall ba 23.33*6.6 bt xma^r#. 

a. D/A Converter (4.3.19). Uae Table X teeteed of Table n. Uae D/A DC output for PR. 
The IBB and 088 29.0V rma v 000 opa excitation ahall ba matntalnad aa eioae to tha 
nominal value aa p oa albla during tide teat* 
d. Computer *A# G Pulaea (4. 3.13) 

a. Coara# and Finn Amplitude and Phaaa Variation (4.3.23) 



4.3.29 Weight. Tha aa a e mbl y ahall ba weighed te determine that tea maximum weight of 
Hie aa ae mbiy efc+U he aa apnoifled In Table _ .. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identi¬ 
fication and acceptance of the Coupling Data Unit, Part Number 2007222-021, -041, -061, 

-081, -121, -131, -141,, -171, -211* -221, -241, -2$1 and -261 hereafter called the CDU # 

1.2 CLASSIFICATION. The test requirements for the CDU shall be classified as follows. 

Unless identified by the respective type, all requirements are applicable to all types. 

a. Type I. The test requirements for part numbers 2007222-021,-041; -061, -081 
and -121 shall be designated as Type I, and so identified in this specification. 

b. Type II. The test requirements for part numbers 2007222-131, -141, -171, -211, -221 
m 24P, -25l *and «*26l ahall bedesignated as Type II and sc identified in (his specification. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 
APOLLO G&N 

ND1002214 General Specification for Preservation, * Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub¬ 
assemblies, Parts and Associated Ground Support 
Equipment 

ND1002290 Process Specification for Helium Leak Test 

STANDARDS 
Military 

MIL-STD-202 Test Methods for Electronic and Electrical Components Parts 

DRAWINGS 

APOLLO GAN 

2007222 Coupling Data Unit 

(Copies of specifications, standards, drawings, bulletins, and publications required by suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

c. Documents listed in this section 
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3. REQUIREMENTS 

3.1 PERFORMANCE. The following performance characteristics are applicable to each of 
5 CDU channels (3 IMU Axes and 2 RR Axes) unless otherwise specified herein. The Fine 
Align mode of operation is implied unless otherwise specified. 

3.1.1 Basic Null. The A0G pulses and error T.P. voltages shall be generated as specified 
in Table m when the IX and 16X resolvers are adjusted to the angles specified. 

3.1.2 Coarse Align Read Counter Lock (IMU). The read counter shall become locked to the 
last resolver angle being received ±1 bit by the application of a CA Enable and shall not count 
any new resolver angles being received. The read counter shall resume counting the new 
resolver angles when the CA Enable is removed. 

3.1.3 C/A Relay Drive Voltage.' The CA relay drive voltage shall be 22±1 vdc when the 

dc supply voltage is 22±1 vdc or 33±1 vdc when the dc supply voltage is 33±1 vdc when die CDU 
is in the Fine Align mode. The drive voltage shall be 1.5 vdc maximum when a^CA Enable 
signal is applied. 

3.1.4 Coarse Align Rate (IMU). The P pulse characteristics shall be as specified in Table I, 
Type IV and Figure 1 when the IX resolver is set to 0 degrees and the 16X resolver is set to 
180 degrees to cause read loop oscillation. When the CA Enable and EC Enable modes are 
applied the Pj pulse characteristics shall be as specified in Table I, Type m. 

3.1.5 DID Read Counter Lock (RR). The read counter shall become locked to the last 
resolver angle received by the application of a DID signal followed by a CDU Z signal. Fur¬ 
ther changes in resolver angles shall have no effect until the CDU Z signal is removed, then 
the read counter shall resume counting and contain the last resolver angle received. 

3.1.6 Fine Bit Size. The in-phase component of the Fine Error signal appearing at the Fine 
Error TP shall be 16±2 mv rms, jr phase when the 16X resolver input angle is increased 0.088 
degrees from the fine read system null condition. 

3.1.7 Coarse Bit Size. The in-phase component of the Coarse Error signal appearing at the 
Coarse Error TP shall be 60±7 mv rms, w phase when the IX resolver input angle is increased 

2.8 degrees from the coarse read system null condition. 

3.1.8 Schmitt Trigger Threshold Levels 

3.1.8.1 Fine Ternary. The Fine Ternary Schmitt Trigger shall have an 800 pps output when 
the 16X resolver is set to 0.131±0.020 degrees and the fine error output shall be 23.33±3.33 mv 
rms, w phase. 

3.1.8.2 High Ternary. The High Ternary Schmitt Trigger shall have an 800 pps output when 
the 16X resolver is set to 2.20±0.44 degrees and the fine error output shall be 0.40±0.10V rms, 
if phase. 
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WAVEFORM 
FIGURE 1 

TABLE I 


PULSE TRAIN CHARACTERISTICS 


PARAMETER 

TYPE I 

TYPE II 




JTYPE VI 

PRF 

51.2K pps 

3.2K pps 

6.4K pps 

12.8K pps 

51.2K pps 

6.4K pps 

Amplitude (A) 

4. 5±0.5V p 

4.5±0.5V p 

3.5±lVp 

3.5±1V p 

7±3Vp 

7±3 V p 

Width (at 1/2 A) 

3.0±0.5 fiaec 

3.0±0.5 fiaec 

3*1 fiaec 

3±1 fi sec 

3±1 fiaec 

3±1 psec 

Droop at 2 psec 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

Overshoot 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

Undershoot 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

Risetime (tr) 

<0.2 /isec 

<0.2 fiaec 

<L0 fiaec 

<0.2 fiaec 


< 1 fiaec 

Falltime (ti) 

<1.0 naec 

<1.0 fiaec 

<1.0 fiaec 

<1.0 fiaec 

<1.0 fiaec 

< 1 fiaec 
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3.1.8.3 Coarse Ternary. The Coarse Ternary Schmitt Trigger shall have an 800 pps 
output when the IX resolver is set to 8.4041.40 degrees and the coarse error output shall 
be 196.0±32.6 mv.rms, * phase. 

3.1.8.4 Ambiguity Detect. The Ambiguity Detect Schmitt shall have an 800 pps output when 
the IX resolver angle lies between 120±5 degrees and 240±5 degrees. 

3.1.9 Speed. The digitizing loop shall settle to a null and the read counter shall contain an 
angular change of 112.5 degrees within 4.0 seconds maximum when a step chaise of 112.5 
degrees in IX resolver input angle is applied. 

3.1.10 Computer ±A*q Pulse. The ±A0 G pulse shall have the characteristics specified in 
Table I, Type VI when the IX resolver is set to 0 degrees and the 16X resolver is set to 
180 degrees to cause read system oscillation. The CDU Z LAG pulse shall have the 
characteristics specified in Table 1, Type V when the CDU Z signal is also applied. 

3.1.11 CDU Fail Detection. The CDU failure circuit shall indicate a failure or no failure as 
specified when any of the following conditions exist for a period greater than 7 seconds. 

a. Fine Error Fail shall not occur when the 16X resolver aigle is 8.0 degrees, the IX 
resolver angle is 0 degrees and the system is in the CDU Z mode. A Fine Error Fail 
shall occur when the 16X resolver angle is changed to 12.0 degrees. 

b. Coarse Error Fail shall not occur when the IX resolver angle is 20 degrees, the 
16X resolver angle is 0 degrees and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX resolver angle is increased to 33 degrees, and 
the l6x R.S. is increased to 180 degrees. 

c. Cos (6- ? ) Fail shall not occur when the 16X resolver excitation is reduced to25±lV rms 
while the IX and 16X resolver angles are at 0 degrees. A Cos (0- ^ ) Fail shall occur 
when the 16X resolver excitation is reduced to 14&1V rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 100±1 cps. Limit Cycle Fail shall occur when the limit cycle rate is 
200±2 cps. 

e. 14 VDC Fail shall not occur when the 14 vdc IMU or RR supply voltage is equal to 

1040.1 vdc. A 14 vdc Fail shall occur when the 14 vdc IMU or RR supply voltage is 

840.1 vdc. 

3.1.12 D/A Converter. The DAC output shall be as specified in Table II when the error counter 
is counted up or down. 
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3.1.17 Cage Override (IMU). The DAC AC Error output shall be 198±12 mv rms and the 
CA relay drive voltage shall be 28±3 vdc when an Error Counter Enable and 15 +A0£ pulses 
are applied. The CA relay drive voltage shall be 1.5 vdc max and the DAC AC Error output 
shall be 10 mv rms max when a Cage Override is applied in addition to the Error Counter 
Enable and 15 +A0£ pulses. 

3.1.18 Switch and System Error. The system digitizing error shall be within +0.075 and 
-0.035 degrees for the 16X resolver system and ±0.5 degrees max for the IX resolver system. 

3.1.19 General Null. The A0 q pulses and error T.P. voltages shall be generated as specified 
in Table 111 when the IX and 16X resolvers are adjusted to the angles specified. 

3.1.20 Coarse and Fine Amplitude and Phase Variation. The CDU Read Loop shall not 
oscillate in the CDU Z mode under the conditions specified in Table IV. 

3.1.21 Thermal Stability. The assembly shall meet the requirements of 3.1.1, 3.1.8.1, 

3.1.10, 3.1.12, and 3.1.20 with the assembly mounted on a cold plate and the interface 
temperatures maintained at 50 s ±3°F and 110° ±3°F. 

TABLE HI 
GENERAL NULL 


INPUT RESOLVER 
(Degrees) 

OUTPUT ERROR VOLTAGE 

PULSE TOTAL 

Fine 

Coarse 


IX 

16X 

Max 

Max 


0 

0 

75MV P-P 

0.650V P-P 

0 

75.9 

135 





6912 

2.8 

45 





256 

168.7 

180 





15,360 

5.6 

90 





512 

239 

225 





21,760 

19.7 

315 





1,792 

331.8 

270 





30, 208 

0 

0 

75MV P-P 

0.650V P-P 

0 
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TABLE IV 

OSCILLATION OF CDU READ LOOP 


CONDITIONS 



Resolver C > 1 

Resolver Excit (V rmsl 

..IX.,.] 

16X 

IX 

16X 

_ix_ 

16X 

COARSE 

SYSTEM 1 

0 

■ 

■ 

45 


30 

2 

8 

-15 

■ 

■ 

45 


32 



+15 

■ 

■ 

45 


28 



0 

■ 

■ 

47.8 

45 

23 



-15 

■ 

■ 

47.8 

45 

23 



+15 

■ 

■ 

47.8 

45 

23 

28 

FINE SYSTEM 1 

0 

+20 

0 

0 

28 

32 

0 

+20 

0 

0 

28 

24 

0 


•20 

0 

0 

28 

32 

0 


■20 

0 

0 

28 

24 


3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007222-021 and all drawings and engineering data referenced thereon. 

3.2.2 Standards of Manufacturing, Manufacturing Process and Production 


3.2.2.1 Continuity and DC Resistance. The resistance between the pins specified in 
Table V shall be as specified therein* when the resistance is measured on a Millivac 
ohmmeter type MV 279C or equivalent. 
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4.2.1.3 Previbration Tests. Previbration testing shall include 3.1.1, 3.2.1, and 3.2.2.1. 

4.2.1.4 Final Electrical Tests. All the tests specified in 4.1 except 3.1.21 and 3.2.1 shall 
be performed as final electrical tests. 

4.2.1.5 Inputs. Unless otherwise specified, the assembly shall be tested using die following 
inputs. 

a. 28+1 vdc, 3 amps maximum, 33.0±0.5 vdc enhanced, 22.0+0.1 vdc degraded. (See 
4.2.1.5.1). 

b. 50+3 vdc. 

c. 28.00+0.28V rms, 800. Oil. 0 cps System Reference, synchronized to 51.2 Kpps. 

d. Simulated resolver systems consisting of the following: 

(1) IX Resolver, 26+. 26V rms output, 0+2* phase 

(2) 16X Resolver, 5±. 05V rms output, 0+2* phase 

e. Clock pulses as specified in Table I, Type I. 

f. pulses as specified in Table I, Type II, gated in non-repetitive pulse bursts 
of 1, 2, 4, 8, 16, 23, 32, 64, 128, 256, 383, 384, 385, and 768 pulses per burst. 

g. All mode inputs shall be OVDC thru 2K+10 percent except CAGE OVERRIDE which 
shall be 0 VDC (ON) and thru 1 Meg (OFF). 

4. 2.1.5.1 DC Stability. Each of die following tests shall be run with the +28 vdc supply voltage 
adjusted to 22.0+0.5 vdc and then repeated with the voltage adjusted to 33.0+0.5 vdc. All other 
tests shall be run with a 28+3 vdc supply voltage, except 4.3.2.1 which Bhall be run at 22.0+0.5 
vdc. 

4.3.4, 4.3.6, 4.3.9, 4.3.10, 4.3.11, 4.3.14.1, 4.3.15, 4.3.17, 4.3.21 (as specified 
therein), 4.3.22, 4.3.23 (as specified thereby 4.3.24. 
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4.2.2 Pressure Fill and Leak. The assembly shall be filled with dry nitrogen and 
helium as specified in ND1002290 and Figure 6. It shall then be placed in a vacuum 
fixture and the fixture exhausted per the ND. The maximum leak rate shall be as 
specified in the ND. 

4.2.2.1 Purge and Fill. The assembly shall be internally dried and maintained, using 
the following procedure, at the time specified in Figure 6. 

a. Evacuate header to 0.5 atmosphere. 

b. Fill to atmospheric pressure with dry nitrogen. 

c. Repeat Steps 1 and 2, three additional times. 

d. The final pressure will be 16 to 17.5 psia using a fill gas mixture which will result 

in a final mixture with a minimum of 10 percent helium per residue gas 

from purging and the remaining nitrogen per 

e. Install cap on pressure valve assembly and leak check sealing edges using the sniffer 
technique. The leak rate shall be less than 1 x 10 -5 cc/sec at any single point along 
the sealing surfaces. 

4.2.3 Nonconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined *ae nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal applica¬ 
tion by the contractor to the cognizant NASA representative. 
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TABLE VI 

SIGNAL AND LOAD CONNECTION LIST 


1 SIGNAL 

i _IG_ 

_MG_ 

OG 

SHAFT 

[ TRUN 

OTHER 

f LOAD fOhmsl 

1 RESOLVER 1 


(Hi 

140 

142 

144 

m 

mm 



SIN 16X 

Lo 

240 

242 

244 






IShld 

340 

342 

344 






fm 

440 

442 

444 

446 

448 



COS 16X 

Lo 

540 

542 

544 

546 

548 




IShld 

640 

642 

644 

646 

648 




(“1 

141 

143 

145 

147 

149 



SIN IX 

(Lo 

241 

243 

245 

247 

249 




(Shld 

341 

343 

345 

347 

349 




fm 

441 

443 

445 

447 

449 



COS ix i 

Lo 

541 

543 

545 

547 

549 




IShld 

641 

643 

645 

647 

649 



POWER SERVO ASSEMBLY 1 


r Cage 

129 

‘ 429 

130 

' 




IMU 

OV 

229 

529 

230 





( 

(F) Shld 

329 

629 

330 





Coarse f Hi 

430 

131 

431 




30K±1%. 

Align 1 

Lo 

530 

231 

531 





Signal 

(F) Shld 

630 

331 

631 





D/A AC 

'Hi 

132 

432 

133 

433 

134 


20K±1% 

Signal < 

Lo 

232 

532 

233 

533 

234 




[(¥) Shld 

332 

632 

333 

633 

334 



D/A DC 

'Hi 




237 

437 


20K±1% 

Signal j 

Lo 




337 

537 




1(F) Shld 




137 

63f 



OSS 28 

'hi 






228 


V rms 1% 

Lo 






328 


800 cps ( Shld 






128 


ISS 28 

rm 






428 


V rms 1% 

Lo 






528 


800 cps 

(Shld 






628 



l>, 

14 
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TABLE VI (Continued) 


SIGNAL 

1 IG 

iFHni 

Iog 

J SHAFT 

IKEHlJi 

LOTHER 

I LOAD fOhma) 

POWER SERVO ASSEMB 

LY | 

ISS +28 vdc 

(hi 

■ 

■ 

■ 

■m 

mm 

136 


CDU 

lov 

H 

■ 

■ 



236 


OSS +28 vdc 

(Hi 


■ 

■ 



336 


CDU 


1 

■ 

■ 



436 


CA Relay Drive 


■ 

■ 

■ 



138 

300+10% to 









+28 vdc 

I CDU Common to PSA 






238 


I Cage Override 


mum 

!■ 

!■ 


■m 

338 


COMPUTER 






fHi 

610 

609 

608 

607 

606 



+A8 C ^ 

r° 

510 

509 

508 

507 

506 




(Shld 

410 

409 

408 

407 

406 




fm 

E9 

309 

308 

307 

306 



-*>C 

Lo 

■SI 

209 

208 

207 

206 




(Shld 


109 

108 

107 

106 




f« 

mSm 

604 

603 

602 

601 


510+10% 


Lo 

Eg 

504 

503 

502 

501 




LShld 

Ka 

404 

403 

402 

401 




f H1 

305 

304 

303 

302 

301 


510+10% 

-*>Q ^ 

Lo 

205 

204 

203 

202 

201 




LShld 

105 

104 

103 

102 

101 



RR CDU FaU 







313 

10K+20% 

IMU CDU FaU 







213 

10K+20% 

IMU Operate 







611 

10K+20% 

ISS CA Enable 







113 

\ 

ISS EC Enable 







612 

1 

ISS CDU Zero 







512 

V MODES 

RR D/A Enable 







412 

f 

RR CDU Zero 







312 


Display Inertial 







112 


Data 








/ 

f 

'Hi 






311 


51.2K ppe < 

Lo 






211 


( 

Shld 






111 



Vt 


15 














I 


TABLE VI (Continued) 


SIGNAL f IG 1 MG I OG 1 SHAFT { TRU 



TEMP 6 


Hi 

Lo 
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fOTHER 1 LOAD fOhmaT 


510±5% 


510±S% 


117 

217 


510±5% 



2K to 8K 
Fall Adjustment 
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4.3 TESTS. Hie following tests shall be performed on each of the three IMU axes and on 
each of the two RR axes unless otherwise specified herein. 

4.3.1 Drawing Compliance. Hie assembly shall be visually examined for compliance to the 
requirements of Drawing 2007222. Particular attention shall be given to inspection for 
nicks, scratches, burrs, dents, contaminants, encapsulant defects, pin misalignment, and 
legibility and appearance of marking. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture 

in a manner in which it is mounted in the spacecraft and vibrated along the three orthogonal 
axes. Hie vibration shall be simple harmonic motion swept from 10 to 2000 cps at a rate 
of 1 octave per 15 sec. The magnitude of vibration shall be 3.5g rms limited to a 0.3 inch 
pp constant displacement from 10 cps to the crossover frequency. During vibration the assembly 
shall be electrically tested as specified in 4.3.2.1. 

4.3.2.1 Electrical. IXiring vibration the assembly shall be electrically tested through one 
complete vibration sweep at each of the resolver settings specified in Table VQ. Hie elec¬ 
trical tests shall be as follows: 

a. Pj, +A0£, and -A0 pulse lines shall be monitored throughout the sweep cycle and 

presence of P_, +A0 and -A0 pulses shall constitute failure. 

1 u u 

b. With an EC Enable (IMU) or a D/A Enable (RR) applied, a 3200 pps signal in pulse 
bursts of 1023 pulses per burst applied alternately to the +A0 and -A 6 inputs 
and the IX and 16X resolvers and read counter at the angles specified in Table VII, 
the DAC AC and DC Error Signals shall be modulated at 1.56±0.10 cps and shall 
be as shown in Figure 2 and as specified In Table VII. The DAC DC shall be 
tested for the RR axis only, and DID shall be moded for the RR axis. A discontinuity 
of 0.5 msec, or more shall constitute a failure of the dc output. A discontinuity of 
0.5 msec or more shall constitute a failu re of the ac output. 

c. Hie output discretes specified in Table vm shall be continuously monitored for 
state change or pulse presence in accordance with Table vm. 

Table VII 

DAC AC ERROR OUTPUT 


1 RESOLVER ANGLE 

READ COUNTER 
ANGLE ±1 bit 

DAC AC ERROR 
(V rms) max 

DAC DC ERROR 
fV rms) max 

IX n 

i6x n 

2.8 

45 

2 9 

4.7 to 5.4 

4.7 to 5.4 

165 

135 

2 9 2 10 2 12 2 13 2 14 

t 



239 

225 

9 11 13 15 

2 2 2 2 






9 10 11 13 14 15 

f 



334 

315 

2 2 2 2 2 2 

4.7 to 5.4 

4.7 to 5.4 


17 





























Sj 



DC OUTPUT 

0 Phase w Phase 



AC OUTPUT 
DAC OUTPUTS 
FIGURE 2. 


.9 
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TABLE VIH 
OUTPUT DISCRETES 


DISCRETE 

DC VOLTAGE LEVEL 

PULSE 

PRESENCE 

YES 

NO 

IMU OPER 

RR Fail 

ISS Fail 

CA Relay 

CDUZ LAG 

17+5 vdc max 

5 vdc max 

5 vdc max 

22+5 vdc 


X 


4.3.3 Continuity and DC Resistance. The dc resistance between the points specified in 
Table V shall be measured in accordance with Method 303 of Standard MIL-STD-202 and 
shall be as specified in Table V. 

4.3.4 Basic Null. With the IX and 16X resolvers sequentially adjusted to the angles 
specified in Table Ed, the A0 pulses shall be generated as specified ±1 bit, and the coarse 
and fine error TP voltages snail be as specified. 

4.3.5 CA Read Counter Lock (IMU). With the IX and 16X resolvers set to 0 degrees, 

CDUZ momentarily applied and the 16X resolver angle increased to 11.25 degrees, the 
read counter shall contain an angle of 11.25 degrees ±1 bit. With CA mode added and 

the 16X resolver angle increased to 90 degrees, die read counter shall contain an angle of 
11.25 degrees ±1 bit. With CA removed, the read counter angle shall change to 90 
degrees ±1 bit. 

4.3.6 CA Relay Driver (IMU). With a 300 ohm, 10W resistor connected from CA Relay 
Drive to ESS +28 vdc, the CA Relay Drive voltage shall be ±1 vdc from the ESS power supply 
voltage. With CA Enable applied, die CA Relay Drive voltage shall decrease to 1.5 vdc max. 
With the 300 ohm resistor and CA removed and the CA Relay Drive connected to +50 ±3 vdc 
through a2.4K ohm resistor, the CA Relay Drive voltage shall be 39+4 vdc. Measure 

+4 ±. 2 vdc and . 20V pp max at +4 VDC TP. 

4.3.7 CA Rate (IMU). With the IX resolver set to 0 degrees and the 16X resolver set to 
180 degrees, the P pulses shall have a pulse width of 3+lpsec and shall be spaced 78+4 psec 
apart. With CA ana ECE applied, the P pulses shall have a pulse width of 3+1 psec and shall 
be spaced 156+8 psec. 
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4.3.8 DID READ COUNTER LOCK (RR). With the IX and 16X resolvers set to 0 degrees and 
CDUZ momentarily applied, the read counter shall contain an angle of 0 degrees. With the 

16X resolver advanced to 11.25 degrees, the read counter shall contain an angle of 11.25 degrees 
±1 bit. With DID applied, followed with a CDUZ, and the 16X resolver set to 90 degrees, the 
read counter shall remain at 11.25 degrees ±1 bit. With CDUZ removed, the read counter 
shall contain an angle pf 90 degrees ±1 bit. 

4.3.9 Fine Bit Size. With the IX and 16X resolvers set to 0 degrees, CDUZ applied, the 16X 
resolver adjusted to obtain a Fine Error null, then advanced 0.088 degrees, the Fine Error TP 
voltage shall be 16±2 mv rms tt phase. 

4.3.10 Coarse Bit Size. With the IX and 16X resolvers set to 0 degrees, CDUZ applied, the 
IX resolver adjusted to obtain a Coarse Error null, then advanced 2.8 degrees, the Coarse 
Error TP voltage shall be 60±7 mv rms, n phase. 

4.3.11 Schmitt Trigger Threshold Levels 

4.3.11.1 Fine Ternary. With CDUZ applied and the 16X resolver angle increased from a 
Fine Error null until a stable 800 pps pulse train appears at the Fine Ternary Schmitt TP, 
the Fine Error TP voltage shall be 23.33±3.33 mv rms * phase and the net increase in 
the 16X resolver angle shall be 0.131±0.020 degrees. 

4.3.11.2 High Ternary. With CDUZ applied and the 16X resolver angle increased from a 
Fine Error null until an 800 pps pulse train appears at the High Ternary Schmitt TP, the 
Fine Error TP voltage shall be 0.40±0.10V rms % phase and the net increase in the 16X 
resolver angle shall be 2.200±0.440 degrees. 

4.3.11.3 Coarse Ternary. With CDUZ applied and the IX resolver angle increased from 
a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary Schmitt 
TP, the Coarse Error TP voltage shall be 196.0±32.6 mv rms tr phase and the coarse 
error angle shall be 8.4±1.4 degrees. 

4.3.11.4 Ambiguity Detect. With CDUZ applied, the 16X resolver set to 0 degrees and 
the IX resolver increased from 115 degrees until an 800 pps pulse train appears at the 
Ambiguity Detect TP, the IX resolver angl* shall be 12Q±5 degrees.. The pulse train shall 
continue to exist until the IX resolver angle is increased to 240±5 degrees. 

4.3.12 Speed. With the 16X resolver set to 0 degrees, the IX resolver set to 112.5 degrees 
and CDUZ applied, the Coarse Schmitt (Cl) pulses shall disappear within 4 seoonds after CDUZ 
is removed and the read counter shall contain an angle of 112.5 degrees ±1 bit. 

4.3.13 Computer Pulses. With the IX resolver set to 0 degrees and the 16X resolver 
set to 180 degrees, the ±A0<g and LAG signals shall have the characteristics specified 
in Table I, Type VI. With CDUZ added, the CDUZ LAG pulse shall have the characteristics 
specified in Table I, Type V. 
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4.3.14 CDU Fail Detection. Unused l6x resolver inputs shall be excited by 
connecting a 5V ms 0 phase voltage to the unused cos l6x inputs. 

3-14.1 Fine Error Fail. With the IX resolver set to 0 degrees. CDUZ applied 
and the 16X resolver set to 8.000 degrees, no fail signal shall be generated after 
7 seconds. With the 16X resolver increased to 12.000 degrees, a fail signal shall 
be generated vithin 3 to 7 seconds. With CDUZ removed, the fail signal shall 
cease within 1 second. 

4.3.14.2 Coarse Error Fail. With the l6X resolver set to 0 degrees the IX 
resolver set to 20 degrees and CEUZ applied, no failure signal shall'be generated. 
With the IX resolver increased to 33 degrees and l6X R.S. set to 180 degrees 

a fail signal shall be generated within 3 to 7 seconds. 

4.3.14.3 14 VDC Fail. With the IX and l6X resolvers set to 0 degrees and the 
14 vdc TP voltage adjusted to 10.0 +0.1 vdc,,no fail signal shall be generated. \ 
With the 14 vdc TP voltage adjusted to 8.0 -0.1 vdc, a fail signal shall be 
generated within 3 to 7 seconds. 

4.3.14.4 Cog (4-^ ) Fail. With the IX and l6x resolvers set to 0 degrees and the 
excitation to the 16X resolver adjusted to 25V ms, no fail signal shall be 
generated. With the excitation reduced to 14V ms, a fail signal shall be 
generated within 3 to 7 seconds. 

4.3.14.5 Limit Cycle Fail. With the IX resolver set to 0 degrees the l6x 
resolver set to 355.00 degrees CIXJZ applied and a 100 ±1 cps limit cycle input 
signal applied as shown in figure 5 or equivalent, no failure signal shall be 
generated. With the limit cycle increased to 200 ±2 cps, a fail signal shall be 
generated within 3 to 7 seconds. 

4.3.15 D/a Converter. With an EC Enable (for IMU) or a D/a Enable (for RR) 
applied and the read counter counted up and down in accordance with Table II 
the ac and dc DaC outputs shall be as specified therein except that a dc output 
shall not be present for IMU axes and that a dc output shall not be present 
for RR axes until DID is applied. 

4.3.16 a/D to D/A Feedback Loop. 

4.3.16.1 IMU Axes. With the IX and l6x resolvers set to 0 degrees, CDUZ momentarily 
applied, CA Enable and Error Counter Enable applied and the l6x resolver adjusted 
to produce a read counter reading of 8 bits, the D/a AC Error voltage shall be 
0.013 ±0.002V ms'‘phase. With the l6x resolver adjusted to produce a read 
counter reading of 16 bits, the D/a AC Error voltage shall be 0.026 +0.004V ms 
'n phase. With the l6x resolver adjusted near 358.5 degrees to produce a read 
counter reading of-l6 bits, the D/A AC Error voltage shall be 0.026 20.004V rms 
0 phase. Repeat tests without CA Enable applied. The D/A AC Error shall be * 

10 bit rms max. 
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4.3.16.2 RR Axes. With the 16X resolver set to 0 degrees and a D/A Enable applied, the 
D/A AC Error output shall be 10 mv rms max. With the 16X resolver adjusted to produce a 
read counter reading of 8 bits, the D/A AC Error output shall be 10 mv rms max. With the 
16X resolver set to 90 degrees, the D/A AC Error output shall be 10 mv rms max. 

4.3.17 Coarse Align Amplifier (IMU) 

4.3.17.1 Fine Error Gain. With the IX resolver set to 0 degrees and the CA mode applied, 
the 16X resolver shall be adjusted to produce a minimum null at the Fine Error TP. With 
the 16X resolver angle increased 1.760 degrees from the 16X null angle, the CA Error output 
voltage shall be 48±5 mv rms, 0 phase. 

4.3.17.2 DAC Gain. 

a. With the IX resolver set to 0 degrees, and the CDUZ mode applied, the 16X resolver 
shall be adjusted to produce a Fine Error TP null. With the CDUZ mode removed, 
the D/A AC Error output shall be 10 mv rms max. 

b. With an Error Counter Enable and 10+ A0 pulses applied, the D/A AC Error output 
shall be 132.0 ±13.2 mv rms 0 phase. The CA Error output shall be 36±8 mv rms 

w phase. With the Error Counter Enable removed, the CA Error output shall be 
10 mv rms max. 

c. Repeat b. using 10 -A0 _ pulses. D/A AC Error and CA Error phases shall change 
by 180 degrees. 

4.3.17.3 DAC Saturation. With an Error Counter Enable and 256 +A 0 pulses applied, the 

CA Error output shall be 165 ±45 mv rms, r phase. With 256 -A0 pulses, applied, the CA 
Error output shall be 165 ±45 mv rms, 0 phase. ^ 

4.3.17.4 Coarse Error Gain. With the IX resolver set to 0 degrees, the 16X resolver set 
to obtain a Fine Error null with the read counter at zero, and the CDUZ mode applied and 
then removed, the CA Error output shall be less than 5 mv rms. With the CDUZ mode applied 
and the IX resolver adjusted for a Coarse Error TP voltage of 150 mv rms, % phase, the CA 
Error TP voltage shall be 1.30 ±0.25V rms, 0 phase. 

4.3.18 Ambiguity 

4.3.18.1 Override. With the IX resolver set to 225 degrees, the 16X resolver set to 0 
degrees and CDUZ applied, the Fine Error TP null shall be less than 16.66 mv rms and the 
Coarse Error TP null voltage shall be less than 100 mv rms. With CDUZ subsequently 
removed, the read counter shall read . 225 degrees ±1 bit. 
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4.3.18.2 Turn-On (IMU). With the 16X resolver set to 0 degrees, the IX resolver set to 
225 degrees, and CDUZ and CA Enable applied, the Coarse Error TP voltage shall be 
1.660*0.083V rms w phase and the CA Error TP voltage shall be 11±3V rms 0 phase. With 
the IX resolver increased to 245 degrees, the CA Error TP voltage shall be 3.3±0.3V rms, 
ir phase. 

4.3.19 Cage Voltage (IMU). With the 16X resolver set to 0 degrees and the IX resolver 
set to 0 degrees, the IMU Cage voltage shall be less than 10 mv rms. With the IX resolver 
adjusted to 1 degree, the IMU Cage voltage shall be 0.45*0.02V rms. With the IX resolver 
set to 90 degrees, the IMU Cage voltage shall be 26±1V rms. 

4.3.20 Cage Override (IMU). With a 300 ohm 10W resistor connected between ESS +28 vdc 
and CA Relay Drive, the CA Relay Drive voltage shall be 28*3 vdc. With a M CDU Common to 
PSA” applied to Cage Override, the CA Relay Drive voltage shall be 1.5 vdc max. With the 
300 ohm resistor removed, an Error Counter Enable applied and 15 +A0 p pulses applied, the 
D/A AC Signal shall be 198*12 mv rms. With a Cage Override applied, the D/A AC Signal 
shall be less than 10 mv rms. 

4.3.21 Switch and System Error 

a. With die IX and 16X resolvers adjusted to obtain the read counter bits specified in 
Table IX, the read counter locked by applying a CA Enable (IMU Axis) or a DID 
followed by CDUZ (RR Axis), and the 16X resolver readjusted to obtain a Fine 
Error TP null, the angular difference between the 16X resolver angle specified in 
Table IX and the final 16X resolver angle shall be calculated to be between +0.075 
and -0.035 degrees. The read counter shall be unlocked by removing the CA Enable 

( (IMU Axis) or CDUZ (RR Axis). 

b. The requirements specified in a. shall be met for each fine system angle specified 
in Table IX. 

c. With the IX and 16X resolvers adjusted to obtain the read counter bits of the coarse 
system specified in Table IX, then readjusted to obtain a null at the Coarse Error TP, 
the angular difference between the final IX resolver setting and the IX resolver angle 
specified in Table IX shall be calculated to be less than 0.5 degrees. 

d. The test requirements specified in c. shall be met for each coarse system angle 
specified in Table IX. 

4.3.22 General Null. With the IX and 16X resolvers sequentially adjusted to the angles speci¬ 
fied in Table III, the A0 q pulses shall be generated as specified, *1 bit, and the Coarse and 
Fine Error TP voltages shall be as specified. 

4.3.23 Coarse and Fine Amplitude and Phase Variation. With the IX and 16X resolver input 
angle, excitation and phase shift adjusted as specified in Table IV, the CDU Read Loop shall 
not oscillate. Oscillation in the coarse system shall be tested by adjusting the IX resolver 
angle plus and minus 0.1 degree from the angle specified in Table IV. Oscillation in the fine 
system shall be tested by adjusting the 16X resolver angle from 0 degree to 90 degrees then 
back to 0 degree. Hie coarse system shall be tested first at a 22.0*0.5 vdc supply voltage, 
then retested at a 33.0*0.5 vdc supply voltage. The fine system shall be tested at 28*3 vdc 
supply voltage. 
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4.3.24 Thermal Stability. The assembly shall be mounted on a cold plate. The cold 
plate - CDU interface temperature shall be monitored by four interface sensors 
mounted as shown in Figure 3. The coldplate temperature shall be adjusted until 
any one interface sensor reaches 50° ±3°F and maintained there during the cold 
soak and test period shown in Figure 4. The coldplate temperature shall be adjusted 
until any one interface sensor reaches 110 ±3°F and maintained there during the 
hot soak and test period shown in Figure 4. 

The four interface sensors and six internal sensors shall be monitored continuously 
through soaking and testing. The interface temperatures must be within 47 to 113r 
and the internal temperatures must be between 4l to 130°F throughout soaking and 
testing. All the interface sensor temperatures shall be within 10*T of each other. 

Power shall be applied continuously through soaking and testing. 

The CIXJ assembly shall be covered by an insulating box (lined with 1 inch thick 
polyurethane foam or equivalent). 

4.3.24.1 Electrical Test. The electrical tests sh all be performed with the dc 
supply voltage adjusted to 22.0 ±0.5 vdc when the temperature is 50n+5°F and 
33*0 -0.5 vdc when the temperature is 110°±5°F. The electrical tests shall consist 
of the following tests performed during the intervals shown in Figure 4. 

a. Basic Null (4.3.4.) 

b. Fine Ternary Schmitt Trigger Level (4.3.11.1) 

c. D/A Converter (4.3.15). Use Table X instead of Table II. Use D/A DC 
output for RR. 

d. Computer -k© Pulses (4.3.13) 

e. Coarse and Fine Amplitude and Phase Variation (4.3.23) 

TABLE X 
D/A OUTPUT 



5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6. NOTES. None. 
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3. REQUIREMENTS 

3.1 PERFORMANCE. The following performance characteristics are applicable to each of 
5 CDU channels (3 IMU Axes and 2 RR Axes) unless otherwise specified herein. The Fine 
Align mode of operation is implied unless otherwise specified. 

3.1.1 Basic Null. The A BG pulses and error T.P. voltages shall be generated as specified 
in Table m when the IX and 16X resolvers are adjusted to the angles specified. 

3.1.2 Coarse Align Read Counter Lock (IMU). The read counter shall become locked to the 
last resolver angle being received ±1 bit by the application of a CA Enable and shall not count 
any new resolver angles being received. The read counter shall resume counting the new 
resolver angles when the CA Enable is removed. 

3.1.3 C/A Relay Drive Voltage.' Th$ CA relay drive voltage shall be 22.0±0.5 vdc when the 
dc supply voltage is 22^0*0.5 vdc or 34.0±0.5 vdc when the dc supply voltage is 34.0±0.5 vdc, 
when the CDU is in the Fine Align mode. The drive voltage shall be 1.5 vdc maximum when a 
CA Enable signal is applied. 

3.1.4 Coarse Align Rate (IMU). The P pulse characteristics shall be as specified in Table I, 
Type IV and Figure 1 when the IX resolver is set to 0 degrees and the 16X resolver is set to 
180 degrees to cause read loop oscillation. When the CA Enable and EC Enable modes are 
applied the Pj pulse characteristics shall be as specified in Table I, Type m. 

3.1.5 DID Read Counter Lock (RR). The read counter shall become locked to the last 
resolver angle received by the application of a DID signal followed by a CDU Z signal. Fur¬ 
ther changes in resolver angles shall have no effect until the CDU Z signal is removed, then 
the read counter shall resume counting and contain the last resolver angle received. 

3.1.6 Fine Bit Size. The in-phase component of the Fine Error signal appearing at the Fine 
Error TP shall be 16±2 mv rms, x phase when the 16X resolver input angle is increased 0.088 
degrees from the fine read system null condition. 

3.1.7 Coarse Bit Size. The in-phase component of the Coarse Error signal appearing at the 
Coarse Error TP shall be 60±7 mv rms, x phase when the IX resolver input angle is increased 

2.8 degrees from the coarse read system null condition. 

3.1.8 Schmitt Trigger Threshold Levels 

3.1.8.1 Fine Ternary. The Fine Ternary Schmitt Trigger shall have an 800 pps output when 
the 16X resolver is set to 0.131±0.020 degrees and the fine error output shall be 23.33±3.33 mv 
rms, x phase. 

3.1.8.2 High Ternary. The High Ternary Schmitt Trigger shall have an 800 pps output when 
the 16X resolver is set to 2.20±0.44 degrees and the fine error output shall be 0.40±0.10V rms, 
x phase. 
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FIGURE 1 


TABLE I 


PULSE TRAIN CHARACTERISTICS 


PARAMETER 

TYPE I 

TYPE II 




TYPE VI 

PRF 

51.2K pps 

3.2K pps 

6.4K pps 

12.8K pps 

51.2K pps 

6.4K pps 

Amplitude (A) 

4.5±0.5V p 

4. 5±0.5V p 

3.5±lVp 

3.5±1V p 

7±3Vp 

7±3 V p 

Width (at 1/2 A) 

3.0±0.5 psec 

3.0±0.5 psec 

3±1 4 sec 

3±1 usee 

3±1 usee 

3±1 Msec 

Droop at 2 Msec 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 


Overshoot 

<30% A 

<30% A 

<30% A 

<30% A 

<30% A 


Undershoot 

<30% A 

<30% A 

<30% A 

<30% A 

<30% A 


Risetime (tr) 

<0.2 psec 

<0.2 peec 

<1.0 psec 

<0.2 Msec 

<0.2 Msec 

<0.2 Msec 

Falltime (tf) 

<1.0 Msec 

<1.0 Msec 

<1.0 psec 

<1.0 Msec 

<1.0 Msec 

< 1 Msec 
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3 .1.8.3 Coarse Ternary. The Coarse Ternary Schmitt Trigger shall have an 800 pps 
output when the IX resolver is set to 8.40±1.40 degrees and the coarse error output shall 
be 196.0±32.6 mv rms, v phase. 

3 .1.8.4 Ambiguity Detect. The Ambiguity Detect Schmitt shall have an 800 pps output when 
the IX resolver angle lies between 120±5 degrees and 240±5 degrees. 

3 .1.9 Speed. The digitizing loop shall settle to a null and the read counter shall contain an 
angular change of 112.5 degrees within 4.0 seconds maximum when a step change of 112.5 
degrees in IX resolver input angle is applied. 

3 .1.10 Computer ±A0 q Pulse. The ±A0 q pulse shall have the characteristics specified in 
Table I, Type VI when the IX resolver is set to 0 degrees and the 16X resolver is set to 
180 degrees to cause read system oscillation. The CDU Z LAG pulse shall have the 
characteristics specified in Table I, Type V when the CDU Z signal is also applied. 

3 .1.11 CDU Fail Detection. The CDU failure circuit shall indicate a failure or no failure as 
specified when any of the following conditions exist for a period greater than 7 seconds. 

a. Fine Error Fail shall not occur when the 16X resolver angle is 8.0 degrees, the IX 
resolver angle is 0 degrees and the system is in the CDU Z mode. A Fine Error Fail 
shall occur when the 16X resolver angle is changed to 12.0 degrees. 

b. Coarse Error Fail shall not occur when the IX resolver angle is 20 degrees, the 
16X resolver angle is 0 degrees and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX resolver angle is increased to 33 degrees, and 
the I6X R.S. is increased to 180 degrees. 

c. Cos (0- 9* ) Fail shall not occur when the 16X resolver excitation is reduced to25±lV rms 
while the IX and 16X resolver angles are at 0 degrees. A Cos (0- ^ ) Fail shall occur 
when the 16X resolver excitation is reduced to 9±4V rms.. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 100±1 cps. Limit Cycle Fail shall occur when the limit cycle rate is 
200±2 cps. 

e. 14 VDC Fail shall not occur when the input of 4.2.1.5.a is 28.0*1»0 vdc, A 14 VDC 
Fail shall occur when the 14 vdc IMU or FR supply voltage is 8.0±0.1 vdc. 

3.1.12 D/A Converter. The DAC output shall be as specified in Table II when the error counter 
is counted up or down. 
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3.1.13.2 RR Axes. The DAC AC Error output shall be lOmv rms max 0 or ir phase when 
a D/A Enable is applied and the 16X resolver is adjusted to produce read counter angles of 
0.703 and 90 degrees. 

3.1.14 Coarse Align Amplifier (IMU) 

3.1.14.1 Fine Error Gain. The CA Error output shall be 4845 mv rms 0 phase when the 
16X resolver is adjusted 1.76 degrees from the fine error null while in the CA mode and 
with the IX resolver at 0 degrees. 

3.1.14.2 DAC Gain. The DAC AC output and CA error output shall be as follows when the 
following inputs are applied. 

a. The DAC AC output shall be 132.0* 7. 0 mv rms 0 phase and the CA Error output 
shall be 38.0:fa6.0 mv rms ir phase when 16 +A0£ pulses and an EC Enable are applied. 

The CA error output shall be 10 mv rms max when the EC Enable is removed. 

b. The DAC AC output shall be 132.0±7.0 mv rms ir phase and the CA Error output 
shall be 38.046.0 mv rms 0 phase when 10 -A# c pulses and an EC Enable are applied. 
The CA Error output shall be 10 mv rms max when the EC Enable is removed. 

c. The CA Error output shall be 165.04:46.0 mv rms total,* phase when 256 +A0 C pulses and 
an EC Enable are applied. . 

d. The CA Error output shall be 165.0446.0 mv rms total.O phase when 256 -A0 C pulses and 
an EC Enable are applied. 

3.1.14.3 Coarse Error Gain. The CA Error signal shall be 1.3046.25V rms 0 phase when 
the 16X resolver is adjusted to produce a fine error null and the IX resolver is adjusted to 
produce a coarse error of 150 mv rms ir phase. 

3.1.15 Ambiguity 

3.1.15.1 Override. The read counter shall contain an angle of 225 degrees 41 bit when the IX 
resolver is set to an ambiguity condition (IX = 225° , 16X - 0° ). 

3.1.15.2 Turn-on (IMU). The CA Error signal shall be 1143V rms 0 phase and the coarse 
error signal shall be 1.66040.083V rms ir phase when the resolvers are set to an ambiguity 
condition (IX = 225° , 16X = 0° ) in the Turn-on mode. The CA Error signal shall be 3.340.3V 
rms ir phase when the IX resolver is increased to 245 degrees. 

3.1.16 Cage Voltage (IMU). The cage voltage shall be 10 mv rms max for a IX resolver angle 
of 0 degrees, 0.4540.02V rms for a IX resolver angle of 1.0 degree, and 2641V rms for a 

IX resolver angle of 90 degrees. 
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3.1.17 Cage Override (IMU). The DAC AC Error output shall be 198±12 mv rms and the 
CA relay drive voltage shall be 28±3 vdc when an Error Counter Enable and 15 +A0c pulses 
are applied. The CA relay drive voltage shall be 1.5 vdc max and the DAC AC Error output 
shall be 10 mv rms max when a Cage Override is applied in addition to the Error Counter 
Enable and 15 +A0£ pulses. 

3.1.18 Switch and System Error. The system digitizing error shall be within +0.075 and 
-0.035 degrees for the 16X resolver system and ±0. 6 degrees max for the IX resolver system. 

3.1.19 General Null. The A 0q pulses and error T.P. voltages shall be generated as specified 
in Table HI when the IX and 16X resolvers are adjusted to the angles specified. 

3.1.20 Coarse and Fine Amplitude and Phase Variation. The CDU Read Loop shall not 
oscillate under the conditions specified in Table IV. 

3.1.21 Thermal Stability. The assembly shall meet the requirements of 3.1.1, 3.1.8.1, 

3 .1.10, 3.1.12, and 3.1.20 with the assembly mounted on a cold plate and the interface 
temperatures maintained at 50° ±3°F and 110° ±3°F. 


TABLE HI 
GENERAL NULL 


INPUT RESOLVER 
(Degrees) 


IX 

16X 

0 

0 

75.9 

135 

2.8 

45 

168.7 

180 

5.6 

90 

239 

225 

19.7 

315 

331.8 

270 

0 

0 


1 OUTPUT ERROR VOLTAGE | 

PULSE TOTAL 

Fine 

Coarse 

gfAflG) - 


Max 


Max 


75MV P-P 


0.650V P-P 


0 

6912 
256 
15,360 
512 
21,760 
1,792 
30, 208 
0 


75MV P-P 


0.650V P-P 
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4.2.1.3 Previbration Tests. Previbration testing shall include 3.1.1, 3.2.1, and 3.2.2.1. 

4.2.1.4 Final Electrical Tests. All the tests specified in 4.1 except 3.1.21, 3.2.1,. 3.2.2.1 
shall be performed as final electrical tests. 

4.2.1.5 Inputs. Unless otherwise specified, the assembly shall be tested using the following 
inputs. 

a. 28±1 vdc, 3 amps maximum, 34.0*0.5 vdc enhanced, 22.0*0.5 vdc degraded. (See 
4.2.1.5.1). 

b. 50±3 vdc. 

c. 28.00*0. 28V rms, 800. 0*1.0 cps System Reference, synchronized to 51.2 Kpps. 

d. Simulated resolver systems consisting of the following: 

(1) IX Resolver, 26*. 26V rms output, 0*2° phase 

(2) 16X Resolver, 5*. 05V rms output, 0*2° phase 

e. Clock pulses as specified in Table I, Type I. 

f* c P^ 868 88 specified in Table I, Type n, gated in non-repetitive pulse bursts 

of 1, 2, 4, 8, 16, 23, 32, 64, 128, 256, 383, 384, 385, and 768 pulses per burst. 

g. All mode inputs shall be OVDC thru 2K±10 percent except CAGE OVERRIDE which 
shall be 0 VDC (ON) and thru 1 Meg (OFF). 

4.2.1.5.1 DC Stability. Each of the following tests shall be run with the +28 vdc supply voltage 
adjusted to 22. 0*0.5 vdc and then repeated with the voltage adjusted to 34.0+0.5 vdc, except 
4.3,15 and 4.3.24.l.c which shall be tested at 24.0*0.5 and.34.0+0.5 vdc. All other tests shall 
be run with a 28.0*1.0 vdc supply voltage, except 4.3.2.1 which shall be run at 22.0*0.5 vdc. 


4.3.4, 4.3.6, 4.3.9, 4.3.10, 4.3.11, 4.3.14.1, 4.3.17, 4.3.21 (aa speeded 
therein), 4.3.22, 4.3.23 (as specified therein 4.3.24. 
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4.3 TESTS. The following tests shall be performed on each of the three IMU axes and on each 
of the two RR axes unless otherwise specified herein. 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007222. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, contaminants, encapsulant defects, pin misalignment, and legibility 
and appearance of marking. Following completion of the final Pressure Fill and Leak test as 
specified in 4.2.2, the assembly shall be externally visually inspected for scratches, dents, 
nicks, and legibility of marking. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture in a 
manner in which it is mounted in the spacecraft and vibrated along the three orthogonal axes. 

The vibration shall be simple harmonic motion swept from 10 to 2000 cps at a rate of 1 octave 
per 15 sec. The magnitude of vibration shall be 3.5g rms limited to a 0.3 inch pp constant 
displacement from 10 cps to the crossover frequency. During vibration the assembly shall be 
electrically tested as specified in 4.3.2.1. 

4.3.2.1 Electrical. During vibration the assembly shall be electrically tested through one 
complete vibration sweep at each of the resolver settings specified in Table VII. The electrical 
tests shall be as follows: 

a. Pp +A0 q and -A0 G pulse lines shall be monitored throughout the sweep cycle and 
presence of Pj, +A0 G and -A0 G pulses shall constitute failure. 

b. With an EC Enable (IMU) or a D/A Enable (RR) applied, a 3200 pps signal in pulse 
bursts of 1023 pulses per burst applied alternately to the +A0 G and -A0 G inputs and 
the IX and 16X resolvers and read counter at the angles specified in Table VII, the 
DAC AC and DC Error Signals shall be modulated at 1.56±0.10 cps and shall be as 
shown in Figure 2 and as specified in Table VII. The DAC DC shall be tested for 

the RR axis only, and DID shall be moded for the RR axis. A discontinuity of 0.5 msec, 
or more shall constitute a failure of the de output. A discontinuity of 0.5 msec or 
more shall constitute a failure of the ac output. The ISS and OSS 28V rms, 800 cps 
excitation shall be maintained as close to nominal value as possible during this test. 


c. The output discretes specified in Table VIII shall be continuously monitored for state 
change or pulse presence in accordance with Table VIII. 

TABLE VII 
DAC ERROR OUTPUT 
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4.3.14 CEU Fail Detection. Unused l6x resolver inputs shall be excited by 
connecting a 5V rms 0 phase voltage to the unused cos l6x inputs. 

4.3.14.1 Fine Error Fail. With the IX resolver set to 0 degrees, CDUZ applied 
and the l6X resolver set to 8.000 degrees, no fail signal shall be generated after 
7 seconds. With the l6X resolver increased to 12.000 degrees, a fail signal shall 
be generated within 3 to 7 seconds. With CEUZ removed, the fail signal shall 
cease within 1 second. (1.5 seconds at 34.0±0.5 vdc applied as specified in 4.2.1.5.a). 

4.3.14.2 Coarse Error Fail. With the l6X resolver set to 0 degrees, the IX 
resolver set to 20 degrees and CEUZ applied, no failure signal shall be generated. 
With the IX resolver increased to 33 degrees and l6x R.S. set to 180 degrees 

a fail signal shall be generated within 3 to 7 seconds. 

4.3.14.3 14 VDC Fail. With the IX and l6X resolvers set to 0 de grees* no fail signal 
ihall be generated. With the 14 vdc TP voltage adjusted to 8.0±0.1 vdc, a fail signal shall be 
generated within 3 to 7 seconds. 


4.3.14.4 Cos (b-^) Fail. With the IX and l6X resolvers set to 0 decrees and the 
excitation to the l6x resolver adjusted to 25.0±1.0V rms, no fail signal shall be 
generated. With the excitation reduced to 9.0±1.0V rms, a fail signal shall be 
generated within 3 bo 7 seconds. 

4.3.14.5 Limit Cycle Fail. With the IX resolver set to 0 degrees, the l6X 
resolver set to 355.00 degrees CEUZ applied and a 100 -1 cps limit cycle input 
signal applied as shown in figure 5 or equivalent, no failure signal shall be 
generated. With the limit cycle Increased to 200 £2 cps, a fail signal shall be 
generated within 3 to 7 seconds. 


4.3.13 D/a Converter. With an EC Enable (for IMU) or a D/a Enable (for RR) 
applied and the read counter counted up and down in accordance with Table II, 
the ac and dc DaC outputs shall be as specified therein except that a dc output 
shall not, be present for IMU axes and that a dc output shall not be present 


maintainecf as'i’Lbse PJM s no e fflMf d val^ S a| n po^M 8 a2Ji5 n tfe %° S tT excitation shaU •» 


4.3.16 A/D to D/A Feedback Loop. 


4.3.16.1 IMU Axes. With the IX and l6X resolvers set to 0 degrees, CEUZ momentarily 
applied, CA Enable and Error Counter Enable applied and the l6X resolver adjusted 
to produce a read counter reading of 8 bits, the D/a AC Error voltage shall be 
0.013 £0.002V rmfe^phase. With the l6X resolver adjusted to produce a read 
counter reading of 16 bits, the D 7 A AC Error voltage shall be 0.026 £0.004V rms 
T phase. With the l6x resolver adjusted near 358.5 degrees to produce a read 
counter reading of-16 bits, the D/A AC Error voltage shall be 0.026 £0.004V rms, 

0 phase. Repeat tests without CA Enable applied. The D/A AC Error shall be 
10 mv rms max. 
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4.3.16.2 RR Axes. With the 16X resolver set to 0 degrees and a D/A Enable applied, the 
D/A AC Error output shall be 10 mv rms max. With the 16X resolver adjusted to produce a 
read counter reading of 8 bits, the D/A AC Error output shall be 10 mv rms max. With the 
1<?X resolver set to 90 degrees, the D/A AC Error output shall be 10 mv rms max. 

4.3.17 Coarse Align Amplifier (IMU) 

4.3.17.1 Fine Error Gain. With the IX resolver set to 0 degrees and the CA mode applied, 
the 16X resolver shall be adjusted to produce a minimum null at the Fine Error TP. With 
the 16X resolver angle increased 1. 760 degrees from the 16X null angle, the CA Error output 
voltage shall be 48+5 mv rms, 0 phase. 

4.3.17.2 DAC Gain. 

a. With the IX resolver set to 0 degrees, and the CDUZ mode applied, the 16X resolver 
shall be adjusted to produce a Fine Error TP null. With the CDUZ mode removed, 
the D/A AC Error output shall be 10 mv rms max. 

b. With an Error Counter Enable and 10+ A0 pulses applied, the D/A AC Error output 
shall be 132.0 +7.0 mv rms 0 phase. The CA Error output shall be 38.0+6.0 mv rms 
it phase. With the Error Counter Enable removed, the CA Error output shall be 

10 mv rms max. 

c. Repeat b. using 10 -A0 pulses. D/A AC Error and CA Error phases shall change 
by 180 degrees. 

4.3.17.3 DAC Saturation. With an Error Counter Enable and 256 +A0 pulses applied, the 
CA Error output shall be 165.0+45 mv rms total,ir phase. With 256 -A&c pulses, applied, 
the CA Error output shall be 165.0+45 mv rms total, 0 phase. 

4.3.17.4 Coarse Error Gain. With the IX resolver set to 0 degrees, the 16X resolver set 
to obtain a Fine Error null with the read counter at zero, and the CDUZ mode applied and 
then removed, the CA Error output shall be less than 5 mv rms. With the CDUZ mode applied 
and the IX resolver adjusted for a Coarse Error TP voltage of 150 mv rms, w phase, the CA 
Error TP voltage shall be 1.30 +0.25V rms, 0 phase. 

4.3.18 Ambiguity 

4.3.18.1 Override. With the IX resolver set to 225 degrees, the 16X resolver set to 0 
degrees and CDUZ applied, the Fine Error TP null shall be less than 16.66 mv rms and the 
Coarse Error TP null voltage shall be less than 100 mv rms. With CDUZ subsequently 
removed, the read counter shall read 225 degrees ±1 bit. 
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4.3.18.2 Turi -On (IMU). With the 16X resolver set to 0 degrees, the IX resolver set to 
225 degrees, and CDUZ and CA Enable applied, the Coarse Error TP voltage shall be 
1.660+0.083V rms jr phase and the CA Error TP voltage shall be 11±3V rms 0 phase. With 
the IX resolver increased to 245 degrees, the CA Error TP voltage shall be 3.3±0.3V rms, 
n phase. 


4.3.19 Cage Voltage (IMU). With the 16X resolver set to 0 degrees and the IX resolver 
set to 0 degrees, the IMU Cage voltage shall be less than 10 mv rms. With the IX resolver 
adjusted to 1 degree, the IMU Cage voltage shall be 0.45+0. 02V rms. With the IX resolver 
set to 90 degrees, the IMU Cage voltage shall be 26+1V rms. 

4.3.20 Cage Override (IMU). With a 300 ohm 10W resistor connected between ISS +28 vdc 
and CA Relay Drive, the CA Relay Drive voltage shall be 28+3 vdc. With a M CDU Common to 
PSA” applied to Cage Override, the CA Relay Drive voltage shall be 1.5 vdc max. With the 
300 ohm resistor removed, an Error Counter Enable applied and 15 +A0 q P^ 868 applied, the 
D/A AC Signal shall be 198+12 mv rms. With a Cage Override applied, the D/A AC Signal 
shall be 10 mv rms.max. 

4.3.21 Switch and System Error 

a. With the IX and 16X resolvers adjusted to obtain the read counter bits specified in 
Table IX, the read counter locked by applying a CA Enable (IMU Axis) or a DID 
followed by CDUZ (RR Axis), and the 16X resolver readjusted to obtain a Fine 
Error TP null, the angular.difference between the 16X resolver angle specified in 
Table IX and the final 16X resolver angle shall be calculated to be between +0.075 
and -0.035 degrees. The read counter shall be unlocked by removing the CA Enable 
(IMU Axis) or CDUZ (RR Axis). 

b. The requirements specified in a. shall be met for each fine system angle specified 
in Table DC. 

c. With the IX and 16X resolvers adjusted to obtain the read counter bits of the coarse 
system specified in Table DC, then readjusted to obtain a null at the Coarse Error TP, 
the angular difference between the final IX reso 1 ver setting and the IX resolver angle 
specified in Table EX shall be calculated to be ^0.6 degrees. 

d. The test requirements specified in c. shall be met for each coarse system angle 
specified in Table DC. 

4.3.22 General Null. With the IX and 16X resolvers sequentially adjusted to the angles speci¬ 
fied in Table III, the A9q pulses shall be generated as specified, ±1 bit, and the Coarse and 
Fine Error TP voltages shall be as specified. 

4.3.23 Coarse and Fine Amplitude and Phase Variation. With the IX and 16X resolver input 
angle, excitation and phase shift adjusted as specified in Table IV, the CDU Read Loop shall 
not oscillate. Oscillation in the coarse system shall be tested by adjusting the IX resolver 
angle plus and minus 0.1 degree from the angle specified in Table IV. Oscillation in the fine 
system shall be tested by adjusting the 16X resolver angle from 0 degree to 90 degrees then 
back to 0 degree. The coarse system shall be tested first at a 22.0+0. 5 vdc supply voltage, 
then retested at a 34. 0+0.5 vdc supply voltage. The fine system shall be tested at 28.0+1.0 vdc 
supply voltage. 
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4.3.24 Thermal Stability. The assembly shall be mounted on a cold plate. The cold plate 
-CDU interface temperature shall be monitored by four interface sensors mounted as shown 
in Figure 3. The coldplate temperature shall be adjusted until any one interface sensor reaches 
50* ±3*F and maintained there during the cold soak and test period shown in Figure 4. The 
coldplate temperature shall be adjusted until any one interface sensor reaches 110±3*F and 
maintained there during the hot soak and test period shown in Figure 4. 

The four interface sensors and six internal sensors shall be monitored continuously through 
soaking and testing. The interface temperatures must be within 47 to 113*F and the internal 
temperatures must be between 41 to 130*F throughout soaking and testing. All the interface 
sensor temperatures shall be within 10°F of each other. 

Power shall be applied continuously through soaking and testing. 

The CDU assembly shall be covered by an insulating box (lined with 1 inch thick polyurethane 
foam or equivalent). 

4.3.24.1 Electrical Test. The electrical tests shall be performed with the dc supply voltage 
adjusted to 22.0±0.5 vdc when the temperature is 50° ±5°F and 34.0±0.5 vdc when the tempera¬ 
ture is 110* ±5*F. The electrical tests shall consist of the following tests performed during 
the intervals shown in Figure 4. 

a. Basic Null (4.3.4) 

b. Fine Ternary Schmitt Trigger Level (4.3.11.1) (at 110*F, the tolerance on the 16X 
resolver angle shall be ±0.030 degree.) 

c. D/A Converter (4.3.15). Use Table X instead of Table II. Use D/A DC output for PR. 
The ISS and OSS 28.0V rms, 800 cps excitation shall be maintained as close to the 
nominal value as possible during this test. 

d. Computer ±A0 q Pulses (4.3.13) 

e. Coarse and Fine Amplitude and Phase Variation (4.3.23) 


TABLE X 
D/A OUTPUT 


COUNTER 

PULSES 

D/A AC OUTPUT 

CONDITION 

APPLIED 

(V rms) (0 or ir Phase) 



Min 

Max 

Null 

0 

0 

0.0125 

2°*2 1 *2 2 «2 4 

1 

0.0116 

0.0148 

384 

4.856 

5.368 

23 

0.288 

0.318 


5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 


26 





















































APOLLO OAK Specification 
' P62018142 REV C * 


3.1.8.3 Coarse Ternary. Tha Coaraa Taraary Sctenttt Trigger shall have an 108, ppa ’ 

output whan the IX resolver fts set to 8.40*1.40 dagraas and the ooars# arrar output shall 

be 196.0*32.6 mv.rme, v phase. * * 4 

3.1.8.4 Ambiguity Dele*. Tbs Ambiguity Dated Schmitt shall have aa 800 pps output when 

the IX resolver ai«le Uaa between It0*6 degrees and 840*6 degress. " 

3.1.9 Speed. Tbs digftlxti* loop shall settle to a null sad tbs rsad counter shall contain an 
angular change of 112.6 degrees within 4.0 aeeoads maximum when a stop change of 112.5 
degrees In IX resolver input angle is applied. 

3.1.10 Computer *Af G Pulse. The *Al 0 pulse shall have the characteristics specified in 
Table 1. Type VI when the IX resolver is set to 0 degrees and the 16X resolver Is set to 
180 * ± 5 * to cause read system oscillation . The CDU Z LAO pules shell have the 
characteristics specified In Table L Type V when the CDU Z signal ia also applied. 

3.1.11 CDU Pall Detection. The CDU failure circuit shall indicate a tellurs or no failure aa « 
specified when any of the following conditions exist for a pariod greater thaa 7 seconds. 

a. Fine Error Fail atoll not oooar when tha 16X reaolver angle la 8.0 degrees, the IX 
resolver angle la 0 degrees and tha system Is ta the CDU Z mode. A Fine Error Fall 
ahAll occur when the l&X reaolver angle la changed to 12.0 degrees. 

b. Coarse Error Fall atoll not oocur when the IX reaolver ingle to 20 degrees, the 
16X resolver angle Is 0 deg r e ss and the system is is the CDU Z mode. A Coarse 
Error Fail shall occur when the IX reaolver angle to Increased to 88 degrees, end 

the 16X P.S. is increased to ldO degrees. « < 

c. Cos (8- j* ) Fail shall not ocour when the 16X resolver excitation to reduced te95*lT?ma • < 
while the IX and 18X resolver ai«les are at 0 degrees. A Coe <9* p > Fall shall occur 
when the 16X resolver excitation la reduced to 9i4V fine.. 

d. Limit Cycle FaU atoll not occur wton tbs dtgittltog loop to in s limit cycle condition 

at a rate of 100*1 ops. Limit Cycle Flail atoll ocoer when the limit cycle rate to ** 

200*2 cps. j, 

e. 14 VDC FaU shall not oocur wton the top* «t%2.i»toa la JMdfc* vdto A llteDC • 

Fail shall pceur When the 14 vdc -WlKof |1J| Test Pol* voltage is .8.0*9.! vdo. 


3.1.12 D/A Converter. The DAC output shall be as specified ta Table II when the error counter 

Is counted up or down. 4 , 

' . , ■ A 

• ■ « • - <•; 
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TABLE Q 
DAC OUTPUT 


i EC&L COUNTER 
CONDITION 


PULSES 

APPLIED 


♦ DC OUTPUT 
-DC VOLTS 


AC OUTPUT 
0 OR i V RMS 


Null 

0 


2 .2 


J 8 

2 .2 

o 0 7 8 

2 .2 .2 

0 1 2 3 

2 .2 .2 .2 

4 5 6 8 

2 .2 .2 .2 


0 

1 

2 
4 
8 

16 

32 

64 

128 

160 

256 

384 

385 ** 

- 1*2 


0.0000*5 rav 

0.0132*11% 
0.0264*6% 
0.0527*6% 

0.1055*3% 
0.2110 
0.4220 
0.8440 
1.6880*3% 
2.1100*1.5% 
3.3760*3% 
5.064 
5.064 

5.0508*3% 


0. 0000*5 mv 
0.0133*12% 
0.0266*7% 

0.0532*7% 

0.1065*5% 
0.2130 
0.4260 
0. 8520 r 
1. 704*5% 

2.130*2% 
3.408*5% 
5.112 4 
5.112 

5.0987*5% 


*1 Reading shall be within *3 mv of the previous reading at 384 pulses. 

*2 Apply one pulse in the opposite direction to obtain this condition. The null 
voltage of the dc output shall be added to (if minus) or subtracted (if plus) 
from the dc output. 


3.1.13 A/D to D/A Feedback Loop 

3.1.13.1 IMU Axes. The D/A AC oitput shall fa* M fells** when tbs CDU is . 

to the Coarse Align Mode (CA Enable and EC Enable applied) and the 16X resolver la adjusted 

to the following read counter angles; 


a. The D/A AC Error output.shall be 12.3*1.6 mv rma * phaae when the read counter 
angle is 0.703 degrees. 

b. The D/A AC Error output shall be 26.6*1.9 mv rma w phaae when the read counter 
angle is 1.4 degrees. With CA Enable remove^, the D/A AC error shall be 10 mv rma 
maximum. 

c. The D/A AC Error output shall be 26.6*1.9 mv rrot 0 phaae when the read counter 
angle la 358.6 degrees. 
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3.1.17 Cage Override (IMU). The DAC AC Error output ahall be 198*12 mv rmi and the 
CA relay drive voltage ahall be 28*3 vdc when an Error Counter Enable and 15 pulees 
are applied. The CA relay drive voltage ahall be 1.5 vdc max and the DAC AC Error output 
ahall be 10 mv rma max when a Cage Override ia applied in addition to the Error Counter 
Enable and 15 pulaea. 

t 

3.1.18 Switch and System Error. The system digitising error shall be within +0.075 and 
-0.040 degrees for the 16X resolver system and *0.6 degrees max for the IX resolver system. 

3.1.19 General Null. The A0 q pulses and error T.P. voltages shall be generated aa specified 
in Table 111 when the IX and 16X resolvers are adjusted to the angles specified. 

3.1.20 Coarse and Fine Amplitude and Phase Variation. The CDU Read Loop shall not 
oscillate Under the conditions specified ia Table IV. .. 

3.1.21 Thermal Stability. The aaaembly ahall meet the requirements of 3.1.1. 3.1.8.1. 

3.1.10, 3.1.12, and 3.1.20 with the aaaembly mounted on a oold plate and the interfaoe 
temperatures maintained at 50* *3*F and 110* *3*F. 


TABLE OI 
GENERAL NULL 
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TABLE IV 

OSCILLATION OP CDU READ LOOP 


CONDITIONS 



[_._Resolver f )_1 



r —i xi 

16X ] 

^ is -1 

1 1 

i „ m ,ML .-J 

1 !«X I 


0 

■ 

■ 

1- 

46 

0 

90 

2 

8 

-16 

■ 

■ 

45 

0 

82 



♦16 

■ 

■ 

46 

0 

28 



0 

■ 

■ 

47.8 

46 

28 



-15 

■ 

■ 

47.8 

46 

28 



♦15 

( 

) 

47.8 

46 

23 

28 


NE SYSTEM. 


♦20 

0 

0 

28 

32 

♦20 

0 

0 

28 

24 

-20 

< 0 

0 

28 

32 

-20 

0 

0 

28 

24 


3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007222-021 and all drawings and engineering data rsferenoed thereon. 

3.2.2 Standards of Manufacturing, Manufacturing Process and Production 

3.2.2.1 Continuity and DC Resistance. The resistance between the pins specified in 
Table V shall be as specified therein when the resistance is measured on s MilUvaa 
ohm met*.'r type MV 278C or equivalent* 

3.2.3 Weight. The maximum weight of the assembly shall ba as specified In Table XI. 


i 
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4. 2.1.3 Previbration Tests. Previbration testing shall Include 3.1.1, 3.2.1, and 3.2.2.1. 

4.2.1.4 Final Electrical Tests. All the tests specified In 4.1 except 3.1.21* 3.2.1, 
shall be performed as final electrical tests. 

4.2. 1.5 Inputs. Unless otherwise specified, the assembly shall be tested using the following 
inputs. 

a. 28*1 vdc, 3 amps maximum, 34. 0*0. 5 vdc e n ha nce d, 22.0*0.5 vdc degraded. (See 
4.2.1.5.1). 

b. 50*3 vdc. 

c. 28.00*0.28V rms, 800.0*1.0 cps System Reference, synchronised to 51.2 Kpps. 

d. Simulated resolver systems consisting of the following: 

(1) IX Resolver, 26*. 26V rms output, 0*2* phase 

(2) 16X Resolver, 5*. 05V rms output, 0*2* phase 

e. Clock pulses as specified in Table I, Type L 

f. pulses as specified in Table I, Type H, gated in non-repetitive pulse bursts 
of 1, 2, 4. 8, 16, 23, 32, 64, 128, 256. 383, 384, 385. and 768 pulses per burst. 

g. All mode inputs shall be OVDC thru 2K*10 percent except CAGE OVERRIDE which 
shall be 0 VDC (ON) and thru I Meg |OFV)* 

4.2.1.5.1 DC Stability. Each of the following tests shall be vm with the +28 vdc supply voltage 
adjusted to 22.0*0.5 vdc and then repeated with the voltage adjusted to 34.0*6.5 edo, efcbept 
4.3.16 and 4*3,24. l.c which stall be tested :*i 24.0*6.6 end. 34.0*6.5 vde. Ail other tests shall 
be run with s 28.0*1.0 vdc supply voltage, except 4.3.2.1 which shall be run at 22.0*0.5 vdc. 

4.3.4, 4.3.6, 4.3.9, 4.3.10, 4.3.11, 4.3.14.1, 4.3.11, 4.3.21 (as specified 
therein), 4.3. 22, 4.3. 23 (as specified thereiii 4.3.24. 


12 
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4.3.8 DID READ COUNTER LOCK (RR). With the IX and ldX resolver» set to 0 degrees and 
CDUZ momentarily applied, the read counter ehall contain an angle of 0 degrees. With the 

16lX resolver advanced to 11.25 degrees, the read counter shall contain an angle of 11.26 degrees 
±1 bit. With DID applied, followed with a CDUZ, and the 1«X resolver set to 90 degrees, the 
read counter shall remain at 11.25 degrees el hit. With CDUZ removed, the read counter 
shall contain an angle of 90 degrees el bit. 

4.3.9 Fine Bit Size. With the IX and 16X resolvers set to 0 degrees, CDUZ applied, the 16X 
resolver adjusted to obtain a Fine Error null, then advanced 0.088 degrees, the Fine Error TP 
voltage shall be 16*2 mv rms w phase. 

4.3.10 Coarse Bit 91 re. With the IX and 16X resolvers set to 0 degrees, CDUZ applied, the 
IX resolver adjusted to obtain a Coarse Error null, then advanced 2.8 degrees, the Coarse 
Error TP voltage shall be 60*7 mv rms, v phase. 

% ... 

4.3.11 Schmitt Trigger Threshold Levels 

4.3.11.1 Fine Ternary. With CDUZ applied and tht 16X resolver angle increased from a 
Fine Error null until a stable 800 ppe pulse tram appears at the Fine Ternary Schmid TP, 
the Fine Error TP voltage shall be 23.33*3.33 mv rms r phase and the net increase in 
the 16X resolver angle shall be 0.131*0.020 degrees. 

4.3.11.2 High Ternary. With CDUZ applied and the 16X resolver angle Increased from s 
Fine Error null until an 800 pps pulse tram appears at tbs High Ternary Schmitt TP, the 
Fine Error TP voltage shall be 0.40*0.10V nrs * phase and the net increase In tbs 16X 
resolver angle shall be 2.200*6.440 degrees. 

4.3.11.3 Coarse Ternary. With CDUZ applied and the IX resolver angle increased from 
a Coarse Error null until ah 800 pps puls# train appears at the Coarse Ternary Schmitt 
TP, the Coarse Error TP voltage shall be 196.0*32.6 mv rms t phase and the coarse 
error angle shall be 8.4*1.4 degress. 

4.3.11.4 Ambiguity Detect. With CDUZ applied, the 16X resolver set to 0 degrees and 
the IX resolver increased from 115 degrees until an 800 pps pulse train appears at the 
Ambiguity Detect TP, the IX resolver angle shall be 120*5 degrees. Tbs pulse train shall 
continue to exist until the IX resolver angle is increased to 240*6 degrees. 

4.3.12 Speed. With the 16X resolver set to 0 degrees, the IX resolver set to 112.5 degrees 
and CDUZ applied, the Coarse Schmitt (Cl) pulses shall disappear within 4 eeeonde after CDUZ 
is removed and the read counter shall ooatais an angle of 112.6 degrees *1 bit. 

4.3.13 Computer *Af>o Pulses. With the IX resolver set to 0 degrees and tbs 16X resolver 

set to 180* *6*, . the *Mq and *O0 q LAO signals shall have the characteristics specified 

in Table 1, Type VS. With CDUZ added, ths CDUZ LAO pulse shall have the characteristics 
specified in Table 1, Type V. 
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U.3.I 1 * CDU Fail Detection. Unused l6X resolver inputs shall be excited by 
connecting • 5V ms 0 pnase voltage to the unused cos 16X inputs. 


U 3 1U 1 Fine Error Fail. With the IX resolver set to 0 degrees, CEUZ applied 
and*the l6x resolver set to 8.000 degrees, no fail signal shall be generated after 
7 seconds. With the l6X resolver increased to IP.000 degrees, a fail signal shall 
be generated within 3 to 7 seconds. With CIXB removed the fail signal shall 


4 3 lU.o coarse Error Fall. With the 1 (X re solver set to 0 degrees, the IX 
resolver set to 20 degrees and CDUZ applied, no failure signal shall be generated. 
With the IX resolver increased to 33 decrees end l6X R.S* set to lx) degrees 
a fail signal shall be generated within 3 to 7 seconds. 

4.3.14.3 l4 VDC Fail. With the IX and l6X resolvers set to 0 degrees* 1,0 fail signal 
fctiall be generated. With the 14 vtfc Tl* voltage adjusted to 8.4*0.1 vdc,'a fall signal shall be 
generated within 3 to 7 seconds. k ' * ' ' 


4 3 14.b Cos (e-t) Fail. With the IX and lfa reeolvers set to 0 degrees end the 
excitation to the lfX resolver adjusted to 25.0±1.0V rms, no fall Signal shall be 
generated. With the excitation reduced to 9.0±1.0V mas, a fall signal shall be 


4.3.lU.5 Limit Cycle Fail. With the IX resolver aft to 0 degrees, the 16X 
resolver set to 3* J 5«00 degrees CUJ7. applied end e 100 -1 epe limit cycle Input 
signal applied ss shown in figure r > or equivalent, no failure slgfcal shall be 
generated. With the limit cycle increased to 200 *2 cps, a fail signal shall be 
generated within 3 4o 7 seconds. 


4.3.1-. d/a Converter. With an EC Enable (for IMU) or a D/A Feeble (for RP) 
applied and the read counter counted up and down in accordance with Table II, 
t*e sc and dc DAC outputs shall be as specified therein except that a dc output 
shall not be present for IMJ axes and that a dc output shall not be present 

e ‘ cltatlon shaU *- 

4.3.1*:' A/D to d/a Feedback Loop. 


4.3.16.1 LMU Axes. With the IX and 16X resolvers set to 0 degrees, C1XJZ momentarily 
applied, CA Enable and Error Counter Enable applied and the l6X resolver adjusted ^ 
to produce s read counter reading of 8 bits, the D/a AC Error voltage shall be 
0.0133±0.0016V Tins v phase. With the 16X resolver adjusted to produce a read J 
counter reading of 16 bits, the D A AC Error voltage shall be 0.026640.001 9V rms 
pbase. With the 16X resolver adjusted near 35&.5 degrees to produce ® f« nd 
-oun.er reading cf-l6 bits, the D/A AC Error voltage snail be 0.0206*0.001W rmp, 

0 p ase. Repeat tests without CA Enable applied. The D/A AC Error shall be 
10 dt rms max. 
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4.3.18.2 Turn-On (IMU). With the 16X resolver set to 0 degrees, the IX resolver set to 
225 degrees, and CDUZ and CA Enable applied, the Coarse Error TP voltage shall be 
1.660±o. 083V rms w phase and the CA Error TP voltage shall be 11*3V rms 0 phase. With 
the IX resolver Increased to 245 degrees, the CA Error TP voltage shall be 3.3*0.3V rms, 
ir phase. 

4.3.19 Cage Voltage (IMU). With the 16X resolver set to 0 degrees and the IX resolver 
sot to 0 degrees, the IMU Cage voltage shall be less than 10 mv rms. With the IX resolver 
adjusted to 1 degree, the IMU Cage voltage shall be 0.4540.02V rms. With the IX resolver 
set to 90 degrees, the IMU Cage voltage shall be 26*1V rms. 

4.3. 20 Cage Override (IMU). With a 300 ohm 10W resistor connected between 188 ♦28 vdc 
and CA Relay Drive, the CA Relay Drive voltage shall be 28*3 vdc. With a "CDU Common to 
PSA” applied to Cage Override, the CA Relay Drive voltage shall be 1.5 vdc max. With the 
300 ohm resistor removed, an Error Counter Enable applied and 15 +A0 r pulses applied, the 
D/A AC Signal shall be 198*12 rov rms. With a Cage Override applied, the D/A AC Signal 
shall be 10 mv rms m*tx. 

4.3. 21 Switch and System Error 

a. With the IX and 16X resolvers sdjusted to obtain the resd counter bits specified in 
Table IX, the read counter locked by applying a CA Enable (IMU Axis) or a DID 
followed bv CDUZ (RR Axis), and the 16X resolver readjusted to obtain a Fine 
Error TP null, the angular differenoe between the 16X resolver angle specified in 
Table IX and the final JL6X resolver angle shall be calculated to be between +0.075 
and -0.040 degrees. The read oounter shall be Unlocked by removing the CA Enable 
(IMU Axis) or CDUZ (RR Axis). 

b. Hie requirements specified in a. shall be met for each fine system angle specified 
in Table IX. 

c. With the IX and 16X resolvers adjusted to obtain the read oounter bits of the coarse * 
system specified in Table IX, then readjusted to obtain s null at the Coarse Error TP, 
the angular differenoe between the final IX reeo’ver sotting and the IX resolver angle 
specified in Table DC shall be calculated to be d e g rees. 

d. The test requirements specified In c. shall b# met for each coarse systeu- angle 
specified in Table DC. 

4.3.22 General Null. With the IX and 1€X resolvers sequentially adjusted to the angles speci¬ 
fied in Table 111, the A9 q pulses shall be generated as specified, *1 bit, and the Coarse and 
Fine Error TP voltages shall be as specified. 

4.3.23 Coarse and Fins Amplitude and Phase Variation. With the IX and 16X resolver input 
angle, excitation and phase shift adjusted as specified in Table IV, the CDU Read Loop shall 
not oscillate. Oscillation in the ooarse system shall b# tested by adjusting the IX resolve* 
angle plus and minus 0.1 degree from the angle specified in Table IV. Oscillation in the fine . 
system shall be tested by adjusting the 16X resolver angle from 0 degree to 90 degrees then 
back to 0 degree. Hie ooarse system shall be tested first at a 22.0*0.5 vdc supply voltage, 
then retested at a 34.0*0.5 vdc supply voltage. The fine system shall be tested at 28.0*1.0 vdc 
supply voltage. 

' 23 


1 
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4.3.24 Thermal SUbility. The assembly shall be mounted on a cold plate. The cold plate 
-COU interface temperature shall be monitored by four interface sensors mounted as shown 
in Figure 3. The coldplate temperature shall be adjusted until any one interface sensor reaches 
50* ±3*F and maintained there during the oold soak and test period shown in Figure 4. The 
coldplate temperature shall be adjusted until any one interface sensor reaches 110±3*F and 
maintained there during the hot soak and test period shown in Figure 4. 

The four interface sensors and six internal sensors shall be monitored continuously through 
soaking and testing. The interface temperatures must be within 47 to 113*F and the internal 
temperatures must be between 41 to 130*F throughout soaking and testing. All the interface 
sensor temperatures shall be within 10*F of each other. 

Power shall be applied continuously through soaking and testing. 

The CDU assembly shall be covered by an insulating box (lined with 1 inch thick polyurethane • 
foam or equivalent). 

4.3.24.1 'Electrical Test. The electrical tests shall be performed with the dc supply voltage 
adjusted to 22.0*0.5 vdc when the temperature is 50* *5*F and 34.040.5 vdc when the tempera¬ 
ture is 110* ±5*F. The electrical tests shall consist of the following tests performed during 
the intervals shown in Figure 4. 

a. Basic Null (4.3.4) 

b. Fins Ternary Schmitt Trigger Level (4.3.11.1) a* 110*F, tbs tolerance on the 16X 
Resolver angle shall be ±0*040*.) 

c. D/A Converter (4.3.15). Use Table X Instead of Table II. fee D/A DC output for PR. 

The 1SS and OSS 28.0V rms, 800 cpa excitation shall be maintained as close to the 
nominal value as possible during this test. 

d. Computer Pulses (4.3.13) 

e. Coarse and Fine Amplitude and Phase Variation (4.3.23) 

TABLE X 


D/A OUTPUT 


COUNTER 

CONDITION 

PULSES 

APPLIED 

D/A AC OUTPUT 
(V rms) (0 or t Phase) 

D/A ±DC OUTPUT 
Volts 

Min 

_Jdax , - 

Min 

Max 

Null 

0 

0 

0.0125 

0 

—11. .T.j3 

0.0125 

2° 

I 

0.0116 

0.0148 

0.0117 

0.0147 

2 I #2 1 9 A 

384 

4.866 

5.368 

4.912 

5.216 

2°*2 1 *2 2 «2* 

23 

0.288 

0.318 

0.294 

0.316 


4.3.25 Weight. The assembly shall be weighed to determine that the maximum weight of 
the assembly shall be as specified in Table XI. 
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TABLE EX 


PART NO. 

WEIGHT (lbs) 

2007222*021 

42. • 

2007222*041 

'■ 42.5 

2007222*001 

27.5 

2007222*011 

27.5 r » 


6. PREPARATION FOR DELIVERY . 

5.1 GENERAL. Preparation for delivery shall be tn aooordenoe with Specification ND1002214. 
6. NOTES. None. . - 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of tbs Coupling Data Unit, Part Number 2007222-021, *041, *061, 
and *001 hereafter called the CDU. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to tbs 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GIN 

ND1002214 


HDI002290 
STANDARDS 

Military 

MIL-8TD-202 | Test Methods for Electronic and Electrical Components Parts 

DRAWINGS 

APOLLO GIN 

2007222 Coupling Data Unit 

(Copies of specifications, standards, drawings, bulletins, and publications required by suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/1L APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

o. Documents listed in this section 


General Specification for Preservation, Packaging, 
Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

Process Specification far Bilim leak That 
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TABLE IV 

OSCILLATION OF CDU READ LOOP 




3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007222 and all drawings and engineering data referenced thereon. 

3.2.2 Standards of Manufacturing, Manufacturing Process and Production 

3.2.2.1 Continuity and DC Resistance. The resistance between the pins specified in 
Table V shall be as specified therein* when the resistance is measured on a Millivao 
ohmmeter type MV 279C or equivalent. 

3.2.3 Weight. The maximum weight of the assembly shall be as specified in Table XI. 
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TABLE n 
DAC OUTPUT 


EC&L COUNTER 
CONDITION 

PULSES 

APPLIED 

♦ DC OUTPUT 
-DC VOLTS 

AC OUTPUT 

0 OR 7T V RMS 

Null 

0 

0.0000±5mv 

0.0000*5 mv 

2° 

1 

0.0132±12% 

0.0133*12% 

2 1 

2 

0.0264*6.5% 

0.0266*7% 

2 2 

4 

0.0527*6.5%, 

0.0532*7% 

2 3 

8 

0.1055*3.5% 

0.1065*5.5% 

2 4 

16 

0.2110*3.5% 

0.2130*5.5* 

2 6 

32 

0.4220*3.5% . 

0.4260*6.5% 

2 6 

64 

0.8440*3.5% 

0.8520*5.5% 

2 7 

128 

1.6880*3.5% 

1.7040*5.5% 

2*.2 7 

169 

2.1100*1.5% 

2.130*2%, *5* 

2 8 

256 

3.3760*3.5% 

3.408*5.5% 

2 7 .2® 

384 

5.064*3.5% 

5.112*5.5% 

* 7 .2*. 

2°.2 1 .2 2 .2 3 .2 4 

. 385*1 

5.064*3.5% 

5.112*5.5% 

2 5 .2 6 .2 8 . 

-1*2 

5.0508*4% 

5.102*6% 


♦1 Reading shall be within *3 mv of the previous reading at 384 pulses. 

*2 Apply one pulse in the opposite direction to obtain this condition. The null 
voltage of the dc output shall be added to (if minus) or subtracted (if plus) 
from the dc output. 


3.1.13 A/D to D/A Feedback Loop 

3.1.13.1 IMU Axes. The D/A AC o«tput«haU In m follows when the CDU is : . 

to the Coarse Align Mode (CA Enable and EC Enable applied) and the 16X resolver is adjusted 

to the following read counter angles: 

a. The D/A AC Error output shall be 13.3*1.6 mv rms w phase when the read counter 
angle is 0.703 degrees. 

b. The D/A AC Error output shall be 26.6*1.9 mv rms ir phase when the read counter 
angle is 1.4 degrees. With CA Enable removed, the D/A AC error shall be 10 mv rms 
maximum. 

c. The D/A AC Error output shall be 26.6*1.9 mv rms 0 phase when the read counter 
angle is 358.6 degrees. 


6 
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3.1.13.2 RR Axes. The DAC AC Error output shall be lDmv rms max 0 or w phase when 
a D/A Enable is applied and the 16X resolver is adjusted to produce read counter angles of 
0.703 and 90 degrees. 

3.1.14 Coarse Align Amplifier (IMU) 

3.1.14.1 Fine Error Gain. The CA Error output shall be 48*5 mv rms 0 phase when the 
16X resolver is adjusted 1.76 degrees from the fine error null while in the CA mode and 
with the IX resolver at 0 degrees. 

3.1.14.2 DAC Gain. The DAC AC output and CA error output shall be as follows when the 
following inputs are applied. 

a. The DAC AC output stall be 132.0*'7*0 mv rms 0 phase and the CA Error output 
shall be 38.0*8.0 mv rms t phaiewberilO pulses and an EC Enable are applied. 

The CA error output shall be 10 mv rms max when the EC Enable is removed. 

b. The DAC AC output shall be 132.0*7.0 mv rms r phase and the CA Error output 
shall be 38.0*8.0 mv rms 0 phase when 10 pulses and an EC Enable ass applied. 
The CA Error output shall be 10 mv rms max when the EC Enable is removed. 

c. The CA Error output shall be 165.0*46.0 mv xanS total,* phase when 258 >A8 C pulses and 
an EC Enable are applied. 

d. The CA Error output shall be 165.0*45.0 mv xms total,© phase when 258 -M c *** 

an EC Enable are applied. f 

3.1.14.3 Coarse BftrwrGain. The CA Error signal stall be 1.30*0.25V rms 0 phase when 
the 16X resolver is adjusted to produce a fine error null and the IX resolver is adjusted to 
produce a coarse error of 150 mv rms * phase. 

3.1.15 Ambiguity 

3.1.15.1 Override. The read counter shall contain an angle of 225 degrees *1 bit when the IX 
resolver is set to an ambiguity condition (IX * 22U , 16X = 0* )• 

3.1.15.2 Turn-on (IMU). The CA Error signal stall be 11*3V rms 0 phase and the coarse 
error signal shall be 1.660*0.083V rms * phase when the resolvers are set to an ambiguity 
condition (IX * 225* , 16X * 0*) in the Turn-on mode. The CA Error signal shall be 3.2±0.4V 
rms x phase when the IX resolver is increased to 245 degrees. 

3.1.16 Cage Voltage (IMU). The cage voltage shall be 10 mv rms max for a IX resolver angle 
of 0 degrees, 0.45*0.02V rms for a IX resolver angle of 1.0 degree, and 26*1 V rms for a 

IX resolver angle of 90 degrees. 
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4.3 TESTS. The following tests shall be performed on each of the three IMU axes and on each 
of the two RR axes unless otherwise specified herein. 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007222. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, contaminants, encapsulant defects, pin misalignment, and legibility 
and appearance of marking. Following completion of the final Pressure Fill and Leak test as 
specified on 200.7222, the assembly shall be externally visually inspected for scratches* dents, 
nicks, and legibility of marking. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture in a 
manner in which it is mounted in the spacecraft and vibrated along the three orthogonal axes. 

The vibration shall be simple harmonic motion swept from 10 to 2000 cpe at a rate of 1 octave 
per 15 sec. The magnitude of vibration shall be 3.5g rms limited to a 0.3 inch pp constant 
displacement from 10 cps to the crossover frequency. During vibration the assembly shall be 
electrically tested as specified in 4.3.2.1. 

4.3.2.1 Electrical. During vibration the assembly shall be electrically tested through one 
complete vibration sweep at each of the resolver settings specified in Table VII. The electrical 
tests shall be as follows: 

a. Pp +A0 G and -A0 G pulse lines shall be monitored throughout the sweep cycle and 
presence of Pj, +A0 q and -A0 q pulses shall constitute failure. 

b. With an EC Enable (IMU) or a D/A Enable (RR) applied, a 3200 pps signal in pulse 
bursts of 1023 pulses per burst applied alternately to the +A0 G and -A0 g inputs and 
the IX and 16X resolvers and read counter at the angles specified in Table VII, the 
DAC AC and DC Error Signals shall be modulated at 1.56±0.10 cps and shall be as 
shown in Figure 2 and as specified in Table VU. The DAC DC shall be tested for 

the RR axis only, and DID shall be moded for the RR axis. A discontinuity of 0.5 msec, 
or more shall constitute a failure of the dc output. A discontinuity of 0.5 msec or 
more shall constitute a failure of the ac output. The ISS and OSS 28V rms, 800 cps 
excitation shall be maintained as close to nominal value as possible during this test. 

c. The output discretes specified in Table vm shall be continuously monitored for state 
change or pulse presence in accordance with Table vm. 

TABLE vn 
DAC ERROR OUTPUT 


! RESOLVER ANGLE 

READ COUNTER 

ANGLE (el bit) 

DAC AC ERROR 
(V rms) 

DAC DC ERROR 

IX (°) 

16X C ) 

2.8 

45 

2 9 

4.7 to 5.4 

4.7 to 5.4 

165 

135 

2 9 22 13 2** 

f 

f 

239 

225 

2 ® 2 11 2 13 2^ 

J 


334 

315 

2 9 2 10 2 11 2 13 2 1 * 2 15 

4.7 to 5.4 

4.7 to 5.4 
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4.3.18.2 Turn-On (IMU). With the 16X resolver set to 0 degrees, the IX resolver set to 
225 degrees, and CDUZ and CA Enable applied, the Coarse Error TP voltage shall be 
1.660±0.083V rms * phase and the CA Error TP voltage shall be 11±3V rms 0 phase. With 
the IX resolver increased to 245 degrees, the CA Error TP voltage shall be 3.2+0.4V rms, 
v phase. 


4.3.19 Cage Voltage (IMU). With the 16X resolver set to 0 degrees and the IX resolver 
set to 0 degrees, the IMU Cage voltage shall be less than 10 mv rms. With the IX resolver 
adjusted to 1 degree, the IMU Cage voltage shall be 0.45 AO. 02V rms. With the IX resolver 
set to 90 degrees, the IMU Cage voltage shall be 26±1V rms. 

4.3.20 Cage Override (IMU). With a 300 ohm 10W resistor connected between ISS +28 vdc 
and CA Relay Drive, the CA Relay Drive voltage shall be 28±3 vdc. With a "CDU Common to 
PSA" applied to Cage Override, the CA Relay Drive voltage shall be 1.5 vdc max. With the 
300 ohm resistor removed, an Error Counter Enable applied and 15 +A0 q pulses applied, the 
D/A AC Signal shall be 198±12 mv rms. With a Cage Override applied, the D/A AC Signal 
shall be 10 mv rms.max. 

4.3.21 Switch and System Error 

a. With the IX and 16X resolvers adjusted to obtain the read counter bits specified in 
Table IX, the read counter locked by applying a CA Enable (IMU Axis) or a DID 
followed by CDUZ (RR Axis), and the 16X resolver readjusted to obtain a Fine 
Error TP null, the angular difference between the 16X resolver angle specified in 
Table IX and the final 16X resolver angle shall be calculated to be between +0.075 
and -0.040 degrees. The read counter shall be unlocked by removing the CA Enable 

{ (IMU Axis) or CDUZ (RR Axis). 

b. The requirements specified in a. shall be met for each fine system angle specified 
in Table DC. 

c. With the IX and 16X resolvers adjusted to obtain the read counter bits of the coarse 
system specified in Table IX, then readjusted to obtain a null at the Coarse Error TP, 
the angular difference between the final IX resolver setting and the IX resolver angle 
specified in Table DC shall be calculated to be <0.6 degrees. . . . . . 

d. The test requirements specified in c. shall be met for each coarse system angle 
specified in Table DC. 

4.3.22 General Null. With the IX and 16X resolvers sequentially adjusted to the angles speci¬ 
fied in Table 1H, the A0 q pulses shall be generated as specified, ±1 bit, and the Coarse and 
Fine Error TP voltages shall be as specified. 

4.3.23 Coarse and Fine Amplitude and Phase Variation. With the IX and 16X resolver input 
angle, excitation and phase shift adjusted as specified in Table IV, the CDU Read Loop shall 
not oscillate. Oscillation in the coarse system shall be tested by adjusting the IX resolver 
angle plus and minus 0.1 degree from the angle specified in Table IV. Oscillation in the fine 
system shall be tested by adjusting the 16X resolver angle from 0 degree to 90 degrees then 
back to 0 degree. Hie coarse system shall be tested first at a 22.0±0.5 vdc supply voltage, 
then retested at a 34.0±0.5 vdc supply voltage. Hie fine system shall be tested at 28.0*1.0 vdc 
supply voltage. 
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4.3.24 Thermal Stability. The assembly shall be mounted on a cold plate. The cold plate 
-CDU interface temperature shall be monitored by four interface sensors mounted as shown 
in Figure 3. The coldplate temperature shall be adjusted until any one interface sensor reaches 
50* ±3*F a™* maintained there during the cold soak and test period shown in Figure 4. The 
coldplate temperature shall be adjusted until any one interface sensor reaches 110±3 # F and 
maintained there during the hot soak and test period shown in Figure 4. 

The four interface sensors and six internal sensors shall be monitored continuously through 
soaking and testing. The interface temperatures must be within 47 to 113*F and the internal 
temperatures must be between 41 to 130*F throughout soaking and testing. All the interface 
sensor temperatures shall be within 10*F of each other. 

Power shall be applied continuously through soaking and testing. 

The CDU assembly shall be covered by an insulating box (lined with 1 inch thick polyurethane 
foam or equivalent). 

4.3.24.1 Electrical Test. The electrical tests shall be performed with the dc supply voltage 
adjusted to 22.0*0.5 vdc (24.0*0.5 vda for 4.3.24. l.o) when the .temperature is 50° ±5* F 
and 34.0*0.5 vdc. when the temperature is 110* *5*F. The electrical teats snail consist of the 
following testa performed during the intervals shown in Figure 4. 

a. Basic Null (4.3.4) 

b. Fine Ternary Schmitt Trigger Level (4.3.11.1) ;at 110*F, the tolerance on the 16X 
Resolver angle shall be *0.040°.) 

c. D/A Converter (4.3. 15). Use Table X instead of Table n. Use D/A DC output for PR. 
The ISS and OSS 28.0V rms, 800 cps excitation shall be maintained as close to the 
nominal value as possible during this test. 

d. Computer ±A Oq Pulses (4.3.13) 

e. Coarse and Fine Amplitude and Phase Variation (4.3.23) 


TABLE X 
D/A OUTPUT 


COUNTER 

CONDITION 

PULSES 

APPLIED 

D/A AC OUTPUT 
(V rms) (0 or w Phase) 

D/A ±DC OUTPUT 
Volts 

Min 

Max 

Min 

Max 

Null 

0 

0 

0.0125 

0 

0.0125 

2 ° 

1 

0.0116 

0.0148 

0.0117 

0.0147 

2 n’ 2 l 9 

384 

4.856 

5.368 

4.912 

5.216 

2 °'2 1 *2 2 *2 4 

23 

0.288 

0.318 

0.294 

0.316 


4.3.25 Weight. The assembly shall be weighed to determine that the maximum weight of 
the assembly shall be as specified in Table X).. . ; # v/ . ; . . * 
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3.1.13.2 RR Axes. The DAC AC Error output shall be 10mv rms max Oort phase when 
a D/A Enable is applied and the 16X resolver is adjusted to produce read counter angles of 
0.703 and 90 degrees. 

3.1.14 Coarse Align Amplifier (IMU) 

3.1.14.1 Fine Error Gain. The CA Error output shall be 45*5 mv rms 0 phase when the 
16X resolver is adjusted 1.76 degrees from the fine error null while in the CA mode and 
with the IX resolver at 0 degrees. 

3.1.14.2 DAC Gain. The DAC AC output and CA error output shall be as follows when the 
following inputs are applied. 

a. The DAC AC output shall be 132,0* 7.0 mv rms 0 phase and the CA Error output 
shall be 35.0*6.0 mv rms * phase when 10 +A0 C pulses and an EC Enable are applied. 

The CA error output shall be 10 mv rms max when the EC Enable is removed. 

b. The DAC AC output shall be 132.0*7.0 mv rms ir phase and the CA Error output 
shall be 35.0*6.0 mv rms 0 phase When 10 -A0 C pulses and an EC Enable are applied. 
The CA Error output shall be 10 mv rms max when the EC Enable is removed. 

c. The CA Error output shall be 124.0*80.0mv rms total,* phase when 334 +A0 G pulses and 
an EC Enable are applied. 

d. The CA Error output shall be 124.0*30.0 mv rms total,0 phase when 384 -A6 C pulses and 
an EC Enable are applied. 

3.1.14.3 Coarse BrrerGain. The CA- Error signal shall be 1.30*0.25V rms 0 phase when 
the 16X resolver is adjusted to produce a fine error null and the IX resolver is adjusted to 
produce a coarse error of 150 mv rms * phase. 

3.1.15 Ambiguity 

3.1.15.1 Override. The read counter shall contain an angle of 225 degrees *1 bit when the IX 
resolver is set to an ambiguity condition (IX * 225° , 16X * 0 # ). 

3.1.15.2 Turn-on (IMU). The CA Error signal shall be 11*3V rms 0 phase and the coarse 
error signal shall be 1.660*0.083V rms * phase when the resolvers are set to an ambiguity 
condition (IX * 225* , 16X - 0 # ) in the Turn-on mode. The CA Error signal shall be 3.2*0.4V 
rms * phase when the IX resolver is increased to 245 degrees. 

3.1.16 Cage Voltage (IMU). The cage voltage shall be 10 mv rms max for a IX resolver angle 
of 0 degrees, 0.45*0.02V rms for a IX resolver angle of 1.0 degree, and 26*1 V rms for a 

IX resolver angle of 90 degrees. 
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4.3.16.2 RR Axes. With the 16X resolver set to 0 degrees and a D/A Enable applied, the 
D/A AC Error output shall be 10 mv rms max. With the 16X resolver adjusted to produce a 
read counter reading of 8 bits, the D/A AC Error output shall be 10 mv rms max. With the 
16X resolver set to 90 degrees, the D/A AC Error output shall be 10 mv rms max. 

4.3.17 Coarse Align Amplifier (IMU) 

4.3.17.1 Fine Error Gain. With die IX resolver set to 0 degrees and the CA mode applied, 
the 16X resolver shall be adjusted to produce a minimum null at the Fine Error TP. With 
the 16X resolver angle increased 1.760 degrees from the 16X null angle, the CA Error output 
voltage shall be 45±5 mv rms, 0 phase. 

4.3.17.2 DAC Gain. 

a. With the IX resolver set to 0 degrees, and the CDUZ mode applied, the 16X resolver 
shall be adjusted to produce a Fine Error TP null. With the CDUZ mode removed, 
the D/A AC Error output shall be 10 mv rms max. 

b. With an Error Counter Enable and 10+ A0 pulses applied, the D/A AC Error output 
shall be 132.0 ±7.0 mv rms 0 phase. The CA Error output shall be 35,0*6.0 mv rms 
ir phase. With the Error Counter Enable removed, the CA Error output shall be 

10 mv rms max. 

c. Repeat b. using 10 -A« c pulses. D/A AC Error and CA Error phases shall change 
by 180 degrees. 

4.3.17.3 DAC Saturation. With an Error Counter Enable and 384 +A0 pulses applied, the 
CA Error output shall be 124*0+30 mv rms total, v phase. With 384 -A0 C pulses, applied, 
the CA Error output shall be 124.0+30 mv rms total, 0 phase. 

4.3.17.4 Coarse Error Gain. With the IX resolver set to 0 degrees, the 16X resolver set 
to obtain a Fine Error null with the read counter at zero, and the CDUZ mode applied and 
then removed, the CA Error output shall be less than 5 mv rms. With the CDUZ mode applied 
and the IX resolver adjusted for a Coarse Error TP voltage of 150 mv rms, w phase, the CA 
Error TP voltage shall be 1.30 +0.25V rms, 0 phase. 

4.3.18 Ambiguity 

4.3.18.1 Override. With the IX resolver set to 225 degrees, the 16X resolver set to 0 
degrees and CDUZ applied, the Fine Error TP null shall be less than 16.66 mv rms and the 
Coarse Error TP null voltage shall be less than 100 mv rms. With CDUZ subsequently 
removed, the read counter shall read ^25 degrees +1 bit. 
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3.1.17 Cage Override (IMU). The DAC AC Error output shall be 198±12 mv rms and the 
CA relay drive voltage shall be 28±3 vdc when an Error Counter Enable and 15 +A0 q pulses 
are applied. The CA relay drive voltage shall be 1.5 vdc max and the DAC AC Error output 
shall be 10 mv rms max when a Cage Override is applied in addition to the Error Counter 
Enable and 15 +A0^ pulses. 

3.1.18 Switch and System Error. The system digitizing error shall be within +0.075 and 
-0.045 degrees for the 16X resolver system and ±0.6 degrees max for the IX resolver system. 

3.1.19 General Null. The AOq pulses and error T.P. voltages shall be generated as specified 
in Table III when the IX and 16X resolvers are adjusted to the angles specified. 

3.1.20 Coarse and Fine Amplitude and Phase Variation. The CDU Read Loop shall not 
oscillate Under the conditions specified in Table IV. .1 

3.1.21 Thermal Stability. The assembly shall meet the requirements of 3.1.1, 3.1.8.1, 

3.1.10, 3.1.12, and 3.1.20 with the assembly mounted on a cold plate and the interface 
temperatures maintained at 50° ±3°F and 110° ±3°F. 


TABLE HI 
GENERAL NULL 


INPUT RESOLVER 
(Degrees) 

OUTPUT ERROR VOLTAGE 

PULSE TOTAL 
[Mg) - (-A^] 

Fine 

Coarse 

IX 

16X 

Max 

Max 


"o . 

0 

75MV P-P 

0.650V P-P 

0 

75.9 

135 





6912 

2.8 

45 





256 

168.7 

180 





15,360 

5.6 

90 





512 

239 

225 





21,760 

19.7 

315 





1,792 

331.8 

270 





30,208 

0 

0 

75MV P-P 

0.650V P-P 

0 
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4.3 TESTS. The following tests shall be performed on each of the three IMU axes and on each 
of the two RR axes unless otherwise specified herein. 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007222. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, contaminants, encapsulant defects, pin misalignment, and legibility 
and appearance of marking. Following completion of the final Pressure Fill and Leak test as 
specified on 2007222, the assembly shall be externally visually inspected for scratches, dents, 
nicks, and legibility of marking. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture in a 
manner in which it is mounted in the spacecraft and vibrated along the three orthogonal axes. 

The vibration shall be simple harmonic motion swept from 10 to 2000 cpe at a rate of 1 octave 
per 15 sec. The magnitude of vibration shall be 1.5g rms. During vibration the assembly 

shall be electrically tested as specified in 4.3.2.1. The vibration transmissibility of the mounting 
fixture shall be such that the total input to the item will not exceed 1.5 times the specified value 
throughout the frequency range. 

4.3.2.1 Electrical. During vibration the assembly shall be electrically tested through one 
complete vibration sweep at each of the resolver settings, specified in Table VII. The electrical 
tests shall be as follows: 

a. Pj, +A0 q and pulse lines shall be monitored throughout the sweep cycle and 
presence of P^ +A0 q and -A0 q pulses shall constitute failure. 

b. With an EC Enable (IMU) or a D/A Enable (RR) applied, a 3200 pps signal in pulse 
bursts of 1023 pulses per burst applied alternately to the +A# C and -A0 C inputs and 
the IX and 16X resolvers and read counter at the angles specified in Table VH, the 
DAC AC and DC Error Signals shall be modulated at 1.56±0.10 cps and shall be as 
shown in Figure 2 and as specified in Table VII. The DAC DC shall be tested for 

the RR axis only, and DID shall be moded for the RR axis. A discontinuity of 0.5msec, 
or more shall constitute a failure of the dc output. A discontinuity of 0.5 msec or 
more shall constitute a failure of the ac output. The ISS and OSS 28V rms, 800 cps 
excitation shall be maintained as close to nominal value as possible during this test. 

c. The output discretes specified in Table vm shall be continuously monitored for 
state change or pulse presence in accordance with Table vm. 

f TABLE VH 
DAC ERROR OUTPUT 


1 RESOLVER ANGLE 

READ COUNTER 

DAC AC ERROR 

DAC DC ERROR 

IX n 

lex n 

ANGLE (±1 bit) 

(V rms) 

(vdc) 

2.8 

45 

2^ ' M 

4.7 to 5.4 

4.7 to 5.4 

165 

135 

2® 2 1 ® 21® 2l® 2l* i 

f 

f 

239 

225 

2® 2ll 213 215 ‘ 

j 

F 

334 

315 

2® 2l® 2ll 2 i3 2l* 215 

4.7 to 5.4 

4.7 to 5.4 
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4.3 TESTS. The following tests shall be performed on each of the three IMU axes and on each 
of the two RE axes unless otherwise specified herein. 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007222. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, contaminants, encapsulant defects, pin misalignment, and legibility 
and appearance of marking. Following completion of the final Pressure Fill and Leak test as 
specified on 2007222, the assembly shall be externally visually inspected for scratches, dents, 
nicks, and legibility of marking. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture in a 
manner in which it is mounted in the spacecraft and vibrated along the three orthogonal axes. 

The vibration shall be simple harmonic motion swept from 10 to 2000 cps at a rate of 1 octave 
per 15 sec. The magnitude of vibration shall be 1.5g rms. During vibration the assembly 

shall be electrically tested as specified in 4.3.2.1. The vibration transmissibility of the mounting 
fixture shall be such that the total input to the item will not exceed 1.5 times the specified value 
throughout the frequency range. 

4.3.2.1 Electrical. During vibration the assembly shall be electrically tested through one 
complete vibration sweep at each of the resolver settings, specified in Table VII. The electrical 
tests shall be as follows: 

a. Pj, +A0 q and -A0 q pulse lines shall be monitored throughout the sweep cycle and 
presence of Pj, +A0 q and -A0 q pulses shall constitute failure. 

b. With an EC Enable (IMU) or a D/A Enable (RR) applied, a 3200 pps signal in pulse 
bursts of 1023 pulses per burst applied alternately to the +A0 C and -A0 C inputs and 
the IX and 16X resolvers and read counter at the angles specified in Table VII, the 
DAC AC and DC Error Signals shall be modulated at 1.56±0.10 cps and shall be as 
shown in Figure 2 and as specified in Table VH. The DAC DC shall be tested for 

the RR axis only, and DID shall be moded for the RR axis. A discontinuity of 0.5 msec, 
or more shall constitute a failure of the dc output. A discontinuity of 0.5 msec or 
more shall constitute a failure of the ac output. The ISS and OSS 28V rms, 800 cps 
excitation shall be maintained as close to nominal value as possible during this test. 

c. The output discretes specified in Table vm shall be continuously monitored for 
state change or pulse presence in accordance with Table VH1. 

* TABLE VH 
DAC ERROR OUTPUT 


1 RESOLVER ANGLE 

READ COUNTER 
ANGLE(±1 bit) 

DAC AC ERROR 
(V rms) 

DAC DC ERROR 
(vdo) 

ix C) 

16X (•) 

2.8 

45 

2^ 

4.7 to 5.4 

4.7 to 5.4 

165 

135 

2® 2 1 ® 2l® 2 1 ® 2*4 j 

t 

f 

239 

225 

2® 2 11 213 215 ! 

i 


334 

315 

2® 2 i0 211 2*3 214 2*5 

4.7 to 5.4 

4.7 & 5.4 
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TABLE R 
DAC OUTPUT 


EC&L COUNTER 
CONDITION 

PULSES 

APPLIED 

+ DC OUTPUT 
- DC VOLTS 

AC OUTPUT 

0 OR j V RMS 

Null 

0 

0.0000*5 mv 

0.0000*5 mv 

20 

1 

0.0132*12% 

0.0133*12% 

2 1 

2 

0.0264*6.5% 

0.0266*7% 

2 2 

4 

0.0527*6.5% 

0.0532*7% 

2 3 

8 

0.1055*3.5% 

0.1065*5.5% 

2 4 

16 

0.2110*3.5% 

0.2130*5.5% 

2® 

32 

. 0.4220*3.5% 

0.4260*6.5% 

26 

64 

0.8440*3.5% 

0.8520*5.5% 

if 

128 

1.6880*3.5% 

1.7040*5.5% 

25. 2 * 

160 * 

2.1100*1.5% 

2.130*2%, *5* 

2« 

256 

3.3760*3.5% 

3.408*5.5% 

2 7 .2 8 

384 

8.064*3.5% 

5.112*5.5% 

2 7 .2 8 

385*1 

5.064*3.5% 

5.112*5.5% 

2°.2 1 .2 2 .2 3 .2 4 

I o 



2 5 .2®. 2® 

-l* 2 *, 

5.0508*4.8% 

5.102*6% 

2 1 .2 2 .2 3 .2 4 .2 5 . 

♦ . .O r 

•- 


2 6 .2® 

-2* a 

-0.0132*12% 

-0.0133*12% 

*1 Reading shall be within *3 mv of the previous reading at 384 pulses. 

*2 Apply one pulse in the opposite direction to obtain this condition. The null voltage 

of the dc output shall be added to (if minus) or subtracted (if plus) from the dc output. 

*3 The output (ac or dc) voltage shall be decreased from the value previously obtained 

1- WUL-l Pulse, bv the amounts shown. 

_ 


3.1.13 A/D to D/A Feedback Loop 

3.1.13.1 IMU Axes. The D/A AC output shall be as follows when the CDU is in the-Coarse 
Align Mode (CA Enable and EC Enable applied) and the 16X resolver is adjusted to the following 
read counter angles: ^ 


a. The D/A AC Error output shall be 13.3*1. 6 mv rms a phase when the read counter 
angle is 0.703 degrees. 

b. The D/A AC Error output shall be 26.6*1.9 mv rms a phase when the read counter angle 

to 1.4 degrees. With CA Enable removed, the D/A AC error shall be 10 mv rms maximum 

c. The D/A AC Error output shall be 26.6±1.9 mv rms 0 phase when the read counter 
angle is 358.6 degrees. 
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TABLE H 
DAC OUTPUT 


EC&L COUNTER 
CONDITION 

PULSES 

APPLIED 

+ DC OUTPUT 
- DC VOLTS 

AC OUTPUT 

0 OR w V RMS 

Null 

0 

0.0000±5 mv 

0.0000*5 mv 

20 

1 

0.0132±12% 

0.0133*12% 

2* 

2 

0.0264±6.5% 

0.0266*7% 

2 2 

4 

0.0527*6.5% 

0.0532*7% 

23 

8 

0.1055*3.5% 

0.1065*5.5% 

2 4 

16 

0.2110*3.5% 

0.2130*5.5% 

2® 

32 

. 0.4220*3.5% 

0.4260*5.5% 

2 6 

64 

0.8440*3.5% 

0.8520*5.5% 

2 7 

128 

1.6880*3.5% 

1.7040*5.5% 

25 2 7 

160 * 

2.1100±1.5% 

2.130*2%, *6* 

2® 

256 

3.3760*3.5% 

3.408*5.5% 

27.2® 

384 

5.064*3.5% 

5.112*5.5% 

2 7 .2® 

385*1 

5.064*3.5% 

5.112*5.5% 

2®. 2®. 2® 

' -1* 2 \. 

5.0508*4.8% 

5.102*6% 

* 1 .2*.2*.**.2®. 

* -2*3 



2®. 2® 

-0.0132*12% 

-0.0133*12% 

*1 Reading shall be within ±3 mv of the previous reading at 384 pulses. 

*2 Apply one pulse in the opposite direction to obtain this condition. The null voltage 

of the dc output shall be added to (if minus) or subtracted (if plus) from the dc output. 

*3 The output (ac or dc) voltage shall be decreased from the value previously obtained 


_ 


3.1.13 A/D to D/A Feedback Loop 

3.1.13.1 IMU Axes. The D/A AC output shall be as follows when the CDU is in the-Coarse 
Align Mode (CA Enable and EC Enable applied) and the 16X resolver is adjusted to the following 
read counter angles: 

a. The D/A AC Error output shall be 13.3*1.6 mv rms w phase when the read counter 
angle is 0.703 degrees. 

b. The D/A AC Error output shall be 26.6*1.9 mv rms w phase when the read counter angle 

is 1.4 degrees. With CA Enable removed, the D/A AC error shall be 10 mv rms maximum. 

c. The D/A AC Error output shall be 26.6±1.9 mv rms 0 phase when the read counter 
angle is 358.6 degrees. 
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3*1.8* 3 Coarse Ternary. The Coarse Ternary Schmitt Trigger shall hare an 800 pps 
output when the IX resolver Is set to 8.40*1.40 degrees and the coarse error output shall 
be 196.0*32.6 mv.rms, a phase. 

3.1.8.4 Ambiguity Detect. The Ambiguity Detect Schmitt shall have an 800 pps output when 
the IX resolver angle lies between 120*5 degrees and 240±5 degrees. 

3.1.9 Speed. The digitizing loop shall settle to a null and the read counter shall contain an 
angular change of 112.5 degrees within 4.0 seconds maximum when a step change of 112 5 
degrees in IX resolver input angle is applied. 

3.1.10 Computer ±A9q Pulse. The *A0 G pulse shall have the characteristics specified in 
Table I, Type VI when the IX resolver is set to 0 degrees and the 16X resolver is set to 
180° ±5* to cause read system oscillation . The CDU Z LAG pulse shall have the 
characteristics specified in Table I, Type V when the CDU Z signal is also applied. 

3.1.11 CDU Fail Detection. The CDU foilure circuit shall indicate a failure or no failure as 
specified when any of the following conditions exist for a period greater than 7 seconds. 

a. Fine Error Fail shall not occur when the 16X resolver angle is 8.0 degrees, the IX 
resolver angle is 0 degrees and the system is in the CDU Z mode. A Fine Error Fail 
shall occur when the 16X resolver angle is changed to 14.0 degrees. 

b. Coarse Error Fail shall not occur when the IX resolver angle is 20 degrees, the 
16X resolver angle is 0 degrees and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX resolver angle is increased to 33 degrees, and 
the loX R.S. is increased to 180 degrees. 

c. Cos (8- ¥ ) Fall shall not occur when the 16X resolver excitation is reduced to 25*1V rms 

while the IX and 16X resolver angles are at 0 degrees. A Cos (9- ) Fall shall occur 

when the 16X resolver excitation is reduced to 9*iV rms... 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 106*1 cps. Limit Cycle Fail shall occur when the limit cycle rate Is 
200*2 cps. 

e. 14 VDC Fail shall not occur when the input of 4. 2.1.5.a is 28.0*1.0 vdt. A 14 VDC 
Fail.shall occur when the!4 vdc IMU or HR Test Point voltage is 8.0*0.1 vdc. 


3.1.12 D/A Converter. The DAC output shall be as specified in Table II when the error counter 
is counted up or down. 
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TABLE H 
DAC OUTPUT 


EC&L COUNTER 

PULSES 

+ DC OUTPUT 

AC OUTPUT 

CONDITION 

APPLIED 

- DC VOLTS 

0 OR ir V RMS 

Null 

0 

0.000015 mv 

0.000015 mv 

2° . 

1 

0.0132112% 

0.0133112% 

2 1 

2 

0.026416.5% 

0.026617% 

2 2 

4 

0.052716.5% 

0.053217% 

23 

8 

0.105513.5% 

0.106515.5% 

2 4 

16 

0.211013.5% 

0.213015.5% 

25 

32 

0.422013.5% 

0.426015.5% 

26 

64 

0.844013.5% 

0.852015.5% 

27 

128 

1.688013.5% 

1.704015.5% 

2 6 .27 

160 

2.110011.5% 

2.13012%, 15* 

2® 

256 

3.376013.5% 

3.40815.5% 

2 7 .2 8 

384 

5.06413.5% 

5.11215.5% 

2 7 .2® 

385*1 

5.06413.5% 

5.11215.5% 

2 1 2 2 2 4 2 5 2 6 2 8 

/ 

* -10* 




. * ~ * --- — ~w«vu vu*xuu ww vuuuiiion, ine output (Aij or 

DC) voltage shaU decrease from the value previously obtained with 385 pulses. 

♦l Reading shall be within £3 mv of the previous reading at 384 pulses; 

The null voltage of the dc output shall be added to (if minus) or subtacted (if plus) from the 
do output. . __ 

3.1.13 A/D to D/A Feedback Loop 


3.1.13.1 IMU Axes. The D/A AC output shall be as follows when the CDU is in the Coarse 
Align Mode (CA Enable and EC Enable applied) and the 16X resolver is adjusted to the following 
read counter angles: 


'■ The D/A AC Error output shall be 13.3±1.6 mv rms » phase when the read counter 
angle is 0.703 degrees. 

b. The D/A AC Error output shall be 26.6±1.9mv rms v phase when the read counter angle 
is 1.4 degrees. With CA Enable removed, the D/A AC error shall be 10 mv rms maximum. 

o« The D/A AC Error output shall be 26.6±1.9 mv rms 0 phase when the read counter 
angle is 358.6 degrees. 
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4.3.14 CEO Fell Detection. Unused 16X resolver inputs shall be excited by 
connecting a 5 V rms 0 phase voltage to the unused cos 16X inputs. 

4.3.14.1 Fine Error Fail. With the IX resolver set to 0 degrees. CDUZ applied 
and the l6x resolver set to 8.000 degrees, no fail signal shall be generated after 
7 seconds. With the 16X resolver increased to 14.000 degrees, a fail signal ahall 
be generated within 3 to 7 seconds. With CDUZ removed, the fail signal shall 
cease within 1 second. (1.5 seconds at 34.0±0.5 vdc applied as specified in 4.2.1.5. a). 

4.3.14.2 Coarse Error Fall. With the l6x resolver set to 0 degrees, the IX 
resolver set to 20 degrees and CDUZ applied, no failure signal shall be generated. 
With the IX resolver increased to 33 degrees and 16X R.S. set to 180 degrees 

a fail signal shall be generated within 3 to 7 seconds. 

4.3.14.3 14 VDC Fall. With the IX and 16X resolvers set to 0 degreeat no fail signal 

*haU be generated. With the 14 vdc Tl* vdtage^djusted to8.0±0.1 vdc, a fail signal shall be 
generated within 3?o 7seconds. , 


4.3.14.4 Cos (e-'f ) Fail. With the IX and 16X resolvers set to 0 degrees and the 
excitation to the 16X resolver adjusted to 25.0±U0V rms, no fail signal shall be 
generated. With the excitation reduced to 9.0±1.0V rms, fc fail signal Shall be 
generated within 3 to 7 seconds. 

4.3.14.5 Limit Cycle Fail. With the IX resolver set to 0 degrees, the 16X 
resolver set to 355.00 degrees CDUZ applied and a 100 ±1 cps limit cycle input 
signal applied as shown in figure 5 or equivalent, no failure signal shall be 
generated. With the limit Cycle Increased to 200 *2 cps, a fail signal shall be 
generated within 3 to 7 seconds. 

4.3.15 D/a Converter. With an EC Enable (for IMU) or a D/a Enable (for RR) 
applied and the read counter counted up and down in accordance with Table II, 
the ac and dc DaC outputs shall be as specified therein except that a dc output 
shall not be present for IMU axes and that a dc output shall not be present 

ey s no^$au^ n 1 ^&S 8 a2S5Vlfent? p ' exc “* Uo " BtaU be 

4 . 3.16 A/D to D/A Feedback Loop. 

4.3.16.1 IMU Axes. With the IX and l6x resolvers set to 0 degrees, CDUZ momentarily 
applied, CA Enable and Error Counter Enable applied and the l6x resolver adjusted 
to produce a read counter reading of 8 bits, the D/a AC Error voltage shall be 
0,0133±0.0016V rms x phase. ' With the 16X resolver adjusted to produce a read 
counter reading of 16 bits, the D./A AC Error voltage shall be 0.0266*0-0019V mi 
yf phase. With the l6X resolver adjusted near 358.5 degrees to produce a read 
counter reading ef-16 bits, the D/A AC Error voltage shall be 0.0266=£0. 0019V tmp, 

0 phase. Repeat tests without CA Enable applied. The D/A AC Error shall be 
10Jnv rms max. - 


21 
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3.1.8.3 Coarse Ternary. The Coarse Ternary Schmitt Trigger shall have an 800 pps 
output when the IX resolver is set to 8.40±1.40 degrees and the coarse error output shall 
be 186,6±25. 6 mv rms, * phase. 

3.1.8.4 Ambiguity Detect. The Ambiguity Detect Schmitt shall have an 800 pps output when 
the IX resolver angle lies between 120±5 degrees and 240±5 degrees. 

3.1.9 Speed. The digitizing loop shall settle to a null and the read counter shall contain an 
angular change of 112.5 degrees within 4.0 seconds maximum when a step chaise of 112.5 
degrees In IX resolver input angle is applied. 

3.1.10 Computer ±A0 q Pulse. The ±A0 G pulse shall have the characteristics specified In 
Table I, Type VI when the IX resolver is set to 0 degrees and the 16X resolver is set to 
180° ±5° to cause read system oscillation The CDU Z LAG pulse shall have the 
characteristics specified in Table 1 ( Type V when the CDU Z signal is also applied. 

3.1.11 CDU Fall Detection. The CDU failure circuit shall indicate a failure or no failure as 
specified when any of the following conditions exist for a period greater than 7 seconds. 

a. Fine Error Fail shall not occur when the 16X resolver angle is 8.0 degrees, the IX 
resolver angle is 0 degrees and the system is in the CDU Z mode. A Fine Error Fail 
shall occur when the 16X resolver angle is changed to 14.0 degrees. 

b. Coarse Error Fall shall not occur when the IX resolver angle is 20 degrees, the 
16X resolver angle is 0 degrees and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX resolver angle is increased to 33 degrees, and 
the luX R.T'. is inoreased to lhO degrees. 

c. Cos (0- j* ) Fail shall not occur when the 16X resolver excitation is reduced to25±lV rms 

while the IX and 16X resolver angles are at 0 degrees. A Cos (0- ) Fall shall occur 

when the 16X resolver excitation is i*cduued to 9±1V rms.. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 100±1 cps. Limit Cycle Fall shall occur when the limit cycle rate is 
200±2 cps. 

e. 14 VDC Fail shall not occur when the Input of 4.2.1.5.a is 28.0*U0 vdc. A 14 VDC 
Fail shall occur when the 14 vdc IMU or RR Test Point voltage is 8.0*0. l vdc. 


3.1.12 D/A Converter. The DAC output shall be as specified In Table II when the error counter 
is counted up or down. 
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4.3.8 DID READ COUNTER LOCK (RR). With the IX and 16X resolvers set to 0 degrees and* 
CDUZ momentarily applied, the read counter shall contain an angle of 0 degrees. With the 
16X resolver advanced to 11.25 degrees, the read counter shall contain an angle of 11.25 degrees * 
±1 bit. With DID applied, followed with a CDUZ, and the 16X resolver set to 90 degrees, the 
read counter shall remain at 11.25 degrees ±1 bit. With CDUZ removed, the read counter 
shall contain an angle of 90 degrees ±1 bit. 

4. 3.9 Fine Bit Size. With the IX and 16X resolvers set to 0 degrees, CDUZ applied, the 16X 
resolver adjusted to obtain a Fine Error null, then advanced 0.088 degrees, the Fine Error TP 
voltage shall be 16*2 mv rms tt phase. 

4.3.10 Coarse Bit Size. With the IX and 16X resolvers set.to 0 degrees, CDUZ applied, the 

IX resolver adjusted to obtain a Coarse Error null, then advanced 2.8 degrees, the Coarse 
Error TP voltage shall be 60±7 mv rms, tt phase. ^ 

4.3.11 Schmitt Trigger Threshold Levels 

4.3.11.1 Fine Ternary. With CDUZ applied and the 16X resolver angle increased from a 
Fine Error null until a stable 800 pps pulse train appears at the Fine Ternary Schmitt TP, 
the Fine Error TP voltage shall be 23.33±3.33 mv rms n phase and the net increase in 
the 16X resolver angle shall be 0.131±0.020 degrees. 

4.3.11.2 High Ternary. With CDUZ applied and the 16X resolver angle increased from a * 

E'ine Error null until an 800 pps pulse train appears at the High Ternary Schmitt TP, the 
Fine Error TP voltage shall be 0.40±0.10V rms n phase and the net increase in the 16X 
resolver angle shall be 2.200±0.440 degrees. 

4* 3.11.3 Coarse Ternary. With CDUZ applied and the IX resolver angle increased from 
a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary Schmitt 
TP, the Coarse Error TP voltage shall be 186. 6±26. 6mv rms ir phase and the coarse 
error angle shall be 8.4±1.4 degrees. 

4.3.11.4 Ambiguity Detect. With CDUZ applied, the 16X resolver set to 0 degrees and 
the IX resolver increased from 115 degrees until an 800 pps pulse train appears at the 
Ambiguity Detect TP, the IX resolver angle, shall be 120±5 degrees. The pulse train shall 
continue to exist until the IX resolver angle is increased to 240±5 degrees. 

4.3.12 Speed. With the 16X resolver set to 0 degrees, the IX resolver set to 112.5 degrees 
and CDUZ applied, the Coarse Schmitt (Cl).pulses shall disappear within 4 seconds after CDUZ 
is removed and the read counter shall contain an angle of 112.5 degrees ±1 bit. 

4.3.13 Computer ±W G Pulses. With the IX resolver set to 0 degrees and the 16X resolver 
set to 180* *5”. the an* 1 lag signals shall have the characteristics specified 
in Table I, Type VI. With CDUZ added, the CDUZ LAG pulse shall have the characteristics 
specified in Table I, Type V. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of tbs Coupling Data Unit, Part Number 2007222-081* -441 >’**41, 
Mfcr a fa -121 taretfter (felled the CDU. 

2. APPLICABLE DOCUMENTS 

1.1 EFFECTIVE ISSUES. The followii* documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 


APOLLO GIN f 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 1 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

KXL002290 Process Specification for »litm leak Thatv. 

SIAMMHDS 

Military 

MIL-STD-2Q1 J' That Methods for Electronic and Electrical Components Parts 


DRAWINGS 

APOLLO GAN 
2007222 


i 

i 

Coupling Data Unit 


(Copies of specifications, standards, drawings, bulletins, and publications required by suppliers 
in conjunction with specific p roc ur ement functions should be o btai ned from the procuring activity 
or as directed by die contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 


a. The contract 

b. This specification 

e. Documents listed in this section 
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TABLE XI 


PART NO. 

WEIGHT (lbs) 

2007222-021 

42.5 

2007222-041 

42.5 

2007222-061 

S7.5 

2007222-081 

27.5 

2007222-121 

88.13 


5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery ahall be in accordance with Specification 
ND1002214. 


6. NOTES. None, 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identi¬ 
fication and acceptance of the Coupling Data Unit, Part Number 2007222-021, -041, -061, 
-081, -121, -131 and -141 hereafter called the CDU. 

1.2 CLASSIFICATION. The test requirements for the CDU shall be classified as follows. 
Unless identified by the respective type, all requirements are applicable to all types. 


a. TVpe I. The test requirements for part numbers 2007222-021,-041, -061, -081 
and -121 shall be designated as Type I, and so Identified in this specification. 

b. Type n. The test requirements for part numbers 2007222-131 and -141 shall be 
designated as Type D and so identified in this specification. 

2. APPUCABLE DOCUMENTS 

1.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 
APOLLO GAN 


ND1002214 


ND1002290 
STANDARDS 
Military 

M1L-STD-202 

DRAWINGS 


General Specification for Preservation, Packaging, 
Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

Process Specification for Helium Leak Test 


Test Methods for Electronic and Electrical Components Parts 


APOLLO GAN 

2007222 ^ Coupling Data Unit % 

(Copies of specifications, standards, drawings, bulletins, and publications required by suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 


a. The contract 

b. This specification 

c. Documents listed in this section 
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3.1.8.3 Coarse Ternary (Type I). The Coarse Ternary Schmitt Trigger shall have an 800 pps 
output when the IX resolver is set to 8.40±1.40 degrees and the coarse error output shall be 
186.6426.6 mv rms, * phase. 

3.1.8.3.1 Coarse Ternary (Type II). The Coarse Ternary Schmitt Trigger shall have an 
800 pps output when the IX resolver is set to 740.5* and the Coarse Error output shall be 
145±15 mv rms. r phase. 

3.1.8.4 Ambiguity Detect. The Ambiguity Detect Schmitt shall have an 800 pps output when 
the IX resolver angle lies between 12040 degrees and 24045 degrees. 

3.1.9 Speed. The digitizing loop shall settle to a null and the read counter shall contain an 
angular change of 112.5 degrees within 4.0 seconds maximum when a step change of 112.5 
degrees in IX resolver input angle is applied. 

3.1.10 Computer 4A9 q Pulse. The 4A9 q pulse shall have the characteristics specified in 
Table I, Type VI when the IX resolver is set to 0 degrees and the 16X resolver is set to 

180° 45* to cause read system oscillation. The CDU Z LAG pulse shall have the characteristics 
specified in Table I. Type V when the CDU Z signal is also applied. 

3.1.11 CDU Fail Detection. The CDU failure circuit shall indicate a failure or no failure as 
specified when any of the following conditions exist for a period greater than 7 seconds. 

a. Fine Error Fall shall not occur when the 16X resolver angle is 8.0 degrees, the IX 
resolver angle is 0 degrees and the system is in the CDU Z mode. A Fine Error Fail 
shall occur when the 16X resolver angle is changed to 14.0 degrees.. 

b. Coarse Error Fail shall not occur when the IX resolver angle is 20 degrees, the 
16X resolver angle is 0 degrees and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX resolver angle is increased to 33 degrees, and 
the 16X R.&is increased to 180 degrees. 

c. Cos (0-jP ) Fall shall not occur when the 16X resolver excitation is reduced to 
25±1V rms while the IX and 16X resolver angles are at 0 degrees. A Cos (#- (f/) Fail 
shall occur when the 16X resolver excitation is reduced to 941V rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 10040. cps. Limit Cycle Fail shall occur when the limit cycle rate is 
20042 cps. 

s. 14 VDC Fail shall not occur when the input of 4.2.1.5. a is 28.0*1.0 vdc. A 14 VDC 
Fail shall occur when the 14 vdc IMU or RR Test Point voltage is 8.040. l vdc. 

3.1.12 D/A Converter. The DAC output shall be as specified in Table n when the error 
counter is counted up or down. 
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4.3.8 DID READ COUNTER LOCK (RR). With the IX and 16X resolvers set to 0 degrees 
CDUZ momentarily applied, the read counter shall contain an angle of 0 degrees. With the 
16X resolver advanced to 11.25 degrees, the read counter shall contain an angle of 11.25 
degrees *1 bit. With DID applied, followed with a CDUZ, and the 16X resolver set to 90 degrees, 
the read counter shall remain at 11.25 degrees ±1 bit. With CDUZ removed, the read counter 
shall contain an angle of 90 degrees ±1 bit. 

4.3.9 Fine Bit Size. With the IX and 16X resolvers set to 0 degrees, CDUZ applied, the 16X 
resolver adjusted to obtain a Fine Error null, then advanced 0.088 degrees, the Fine Error TP 
voltage shall be 16*2 mv rms w phase. 

4.3.10 Coarse Bit Size. With the IX and 16X resolvers set to 0 degrees, CDUZ applied, the 
IX resolver adjusted to obtain a Coarse Error null, then advanced 2.8 degrees, the Coarse 
Error TP voltage shall be 60*7 mv rms, w phase. 

4.3.11 Schmitt Trigger Threshold Levels 

4.3.11.1 Fine Ternary. With CDUZ applied and the 16X resolver angle increased from a 
Fine Error null until a stable 800 pps pulse train appears at the Fine Ternary Schmitt TP, the 
Fine Error TP voltage shall be 23.33*3.33 mv rms w phase and the net increase in the 16X 
resolver angle shall be 0.131*0.020 degrees. 

4.3.11.2 High Ternary. With CDUZ applied and the 16X resolver angle increased from a 
Fine Error null until an 800 ppe pulse train appears at the High Ternary Schmitt TP, the Fine 
Error TP voltage shall be 0.40*0.10V rms w phase and the net increase in the 16X resolver 
angle shall be 2.200*0.440 degrees. 

4.3.11.3 Coarse Ternary (Type I). With CDUZ applied and the IX resolver angle increased 
from a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary Schmitt 
TP, the Coarse Error TP voltage shall be 186.6*26.6 mv rms w phase and the coarse error 
angle shall be 8.4*1.4 degrees. The ISS and OSS 28V 800 cps reference excitation and IX 
resolver sta n da r d excitation shall be maintained as close to the nominal value as po ss ible 
this test. 

4.3.11.3.1 Coarse Ternary (Type II). With CDUZ applied and the IX resolver angle increased 
from a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary Schmitt 
TP, the coarse error TP voltage shall be 145*15 mv rms, r phase and the ooarse error angle 
shall be 7*0.50. The ISS and OSS 28V 800 cps reference excitation and IX resolver standard 
excitation shall be maintained as dose to the nominal value as possible durii^ this test. 

4.3.11.4 Ambiguity Detect. With CDUZ applied, the 16X resolver set Is • degress and the 

IX resolver increased from 115 degrees until an 800 pps.pulse train appears at the imhtgnHy 
Detect TP, the IX resolver angle shall be 120*6 degrees. The pulse train shall to 

exist until the IX resolver angle is increased to 240*5 degrees. ; + f 

4.3.12 Speed. With the 16X reedver set to 0 degrees, the IX r eso lve r set to 112.6 tTgmir 

and CDUZ applied, the Coarse Schmitt (Cl) pulses shall disappear within 4 itrimrta a ft er CDUZ 
is removed and the read counter shall contain an angle of 112.5 degrees *1 bit. 

4.3.13 Computer *A0q Pulses. With the IX resolver set to 0 degrees and the 16X resolver 
set to 180* *6 # , the *A6 q and *A6 q LAG signals shall have the characteristics specified in 
Table I, Type VI. With CDUZ added, the CDUZ LAG pulse shall have the charactoristles 
specified in Table I, Type V. 
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TABLE XI 


PART NO. 

WEIGHT aba) 

2007222-021 

2007222-041 

2007222-061 

2007222-081 

2007222-121 

_2007222-131_ 

2007222-141 

42.5 

42.5 

37.5 

37.5 

38.13 

___38.1S_ 

42.5 


5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6. NOTES. None. 


SO 
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3.1.8.3 Coarse Ternary (Type I). The Coarse Ternary Schmitt Trigger shall have an 800 pps 
output when the IX resolver is set to 8.4041.40 degrees and the coarse error output shall be 
186.6426.6 mv rms, «- phase. 

3.1.8.3.1 Coarse Ternary (Type II). The Coarse Ternary Schmitt Trigger shall have an 
800 pps output when the IX resolver is set to 7*0.5* and the Coarse Error output shall be 
145415 mv rms, ir phase. 

3.1.8.4 Ambiguity Detect. The Ambiguity Detect Schmitt shall have an 800 pps output when 
the IX resolver angle lies between 12046 degrees and 24046 degrees. 

3.1.9 Speed. The digitizing loop shall settle to a null and the read counter shall contain an 
angular change of 112.5 degrees within 4. 0 seconds maximum when a step change of 112.5 
degrees in IX resolver input angle is applied. 

3.1.10 Computer 4A9 q Pulse. The 4A9 q pulse shall have the characteristics specified in 
Table I, Type VI when the IX resolver is set to 0 degrees and the 16X resolver is set to 

180* 45° to cause read system oscillation. The CDU Z LAG pulse shall have the characteristics 
specified in Table I, Type V when the CDU Z signal is also applied. 

3.1.11 CDU Fail Detection. The CDU failure circuit shall indicate a failure or no failure as 
specified when any of the following conditions exist for a period greater than 7 seconds. 

a. Fine Error Fail shall not occur when the 16X resolver angle is 8.0 degrees, the IX 
resolver angle is 0 degrees and the system is in the CDU Z mode. A Fine Error Fail 
shall occur when the 16X resolver angle is changed to 14.0 degrees. 

b. Coarse Error Fail shall not occur when the IX resolver angle is 20 degrees, the 
16X resolver angle is 0 degrees and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX resolver angle is increased to 33 degrees, and 
the 16X R.SLis increased to 180 degrees. 

c. Cos (0- f ) Fail shall not occur when the 16X resolver excitation is reduced to 
2541V rms while the IX and 16X resolver angles are at 0 degrees. A Cos (9- iff) Fail 
shall occur when the 16X resolver excitation is reduced to 941V rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 10041 cps. Limit Cycle Fail shall occur when the limit cycle rate is 
200 *2 cps. 

e. 14 VDC Fail shall not occur when the input of 4.2.1.5. a is 28.041.0 vdc. A 14 VDC 
Fail shall occur when the 14 vdc IMU or RR Test Point voltage is 8.040.1 vdc. 

3.1.12 D/A Converter. The DAC output shall be as specified in Table n when the error 
counter is counted up or down. 


* 
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4.3.8 DID READ COUNTER LOCK (RR). With the IX and 16X resolvers set to 0 degrees and 
CDUZ momentarily applied, the read counter shall contain an angle of 0 degrees. With the 
16X resolver advanced to 11.25 degrees, the read counter shall contain an angle of 11.25 
degrees ±1 bit. With DID applied, followed with a CDUZ, and the 16X resolver set to 90 degrees 
the read counter shall remain at 11.25 degrees id bit. With CDUZ removed, the read counter 
shall contain an angle of 90 degrees ±1 bit. 

4.3.9 Fine Bit Size. With the IX and 16X resolvers set to 0 degrees, CDUZ applied, the 18X 
resolver adjusted to obtain a Fine Error null, then advanced 0.088 degrees, the Fine Error TP 
voltage shall be 16*2 mv rms ir phase. 


4.3.10 Coarse Bit Size. With the IX and 16X resolvers set to 0 degrees, CDUZ applied, the 
IX resolver adjusted to obtain a Coarse Error null, then advanced 2.8 degrees the 
Error TP voltage shall be 60*7 mv rms, * phase 


4.3.11 Schmitt Trigger Threshold Levels 


4.3.11.1 Fine Ternary. With CDUZ applied and the 16X resolver angle increased from a 
Fine Error null until a stable 800 pps pulse train appears at the Fine Ternary Schmitt TP, the 
Fine Error TP voltage shall be 23.33*3.33 mv rms x phase and the net increase in the 16X 
resolver angle shall be 0.131*0.020 degrees. 


4.3.11.2 High Ternary. With CDUZ applied and the 16X resolver angle increased from a 
Fine Error null until an 800 pps pulse train appears at the High Ternary Schmitt TP, the Fine 
Error TP voltage shall be 0.40*0.10V rms x phase and the net increase in the 16X resolver 
angle shall be 2.200*0.440 degrees. 


4.3.11.3 Coarse Ternary (Type I). With CDUZ applied and the IX resolver angle increased 
from a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary Schmitt 
TP the Coarse Error TP voltage shall be 186.6*26.6 mv rms x phase and the coarse error 
angle shall be 8.4*1.4 degrees. The ISS and OSS 28V 800 cps reference excitation and IX 
resolver standard excitation shall be maintained as close to the nominal value as possible during 


from a Coarse Error null untH an 800 pps pulse train appears at the Coarse Ternary Schmitt 
TP the coarse error TP voltage shall be 145*15 mv rms, x phase and the coarse error angle 
shall be 7*0.50. The ISS and OSS 28V 800 cps reference excitation and IX resolver standard 
excitation shall be maintained as close to the nominal value as possible during this test. 

4.3.11.4 Ambiguity Detect. With CDUZ applied, the 16X resolver set to 0 degrees and the 
IX resolver increased from 115 degrees until an 800 pps.pulse train appears at the Ambiguity 
Detect TP, the IX resolver angle shall be 120*4 degrees. The pulse train shall continue to 
exist until the IX resolver angle is increased to 240*4 degrees. 

4.8.12 Speed. With the 16X revolver set to 0 degrees, the IX resofter set to 111!# degrees 

wi CDUZ applied, the Coarse Schmitt (Cl) pulses shall disappear within 4 after pnii? 

is removed and the read counter shall contaman angle of 112.5 degrees *1 bit. 

4.3.13 Computer *A0 G Pulses. With the IX resolver set to 0 degrees and the 16X resolver 
set to 180" *5-, the *A0 G and *A0 G LAG signals shall have the characteristics specified in 
Table I, Type VI. With CDUZ added, the CDUZ LAG pulse shall have the characteristics 
specified in Table I, Type V. 


20 








APOLLO GW Specification 
P82016142 REV * 

Original Issue Date: 7 Dec 1965 
Release Authority: TDRR 
Class A Release 24684 
CODE IDE NT NO. 80230 

\ 


I 


/ 


PROCUREMENT SPECIFICATION 

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS 
COUPLING DATA UNIT (LEM) 

DRAWING NO. 2007222 


I 


Record of Revisions 


& 

Date 

Revision 

Letter 

TDRR 

No. 

Pages 

Revised 

Approvals 1 

AC 

NASA 

12 AM 

J 

32216 

17 v 

MGM EA 

— 

12/6/66 

K 

32330 

1,6 

MGM EA 

_ 

2/3/67 

L 

32905 

4.5.6.21 

MGM EA 


8/9/67 

M 

32940 

5.20 W’l** 

MGM EA 

— 

2/9/67 

N 

32955 

2, 17, SO 

MGM EA 

_ 

S/22/67 

P 

33347 

2.5.9.20.30 

MGM EA 

— 

(5 

4/6/67 

R 

33511 

5.20 fW'/fru 

MGM EA 

__ 

4/27/67 

s 

33685 

3.20 

MGM EA 

— 














This specification consists of page 1 to* 80 Inclusive.^ 


APPROVALS 

A.C. Metzger 

John E. Miller 112/7/65 1 

G. Cushman 12/7/65 W. Kupfer n. 

M.W. Smith | R. Mura 


NASA/MSC 

MIT/IL 12/7/65 

AC 


V 

. I 

















APOLLO QMi Specification 
PS2016142 REV * 

Original Issue Data: 7 Deo 1965 
Releaae Authority: TDRR 
Class A Release 24684 
CODE IDE NT NO. 80230 


i 


/ 


PROCUREMENT SPECIFICATION 

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS 
COUPLING DATA UNIT (LEM) 

DRAWING NO. 2007222 


Record of Revisions 


Date 

Revision 

Letter 

TDRR 

No. 

Pages 

Revised 

Approvals | 

\AC 

NASA 

12A/56 

J 

32216 

17 


MGM EA 

— 

12/6/66 

K 

32330 

i.« 

att'l*' 

MGM EA 

T ,,, 

2/3/ 67 

L 

32905 

4.5.6.21 


MGM EA 


8/9/67 

M 

32940 

5.20 

«*/*c 

MGM EA 

_ 

2/9/67 

N 

32955 

2, 17, 30 


MGM EA 

__ 

9/22/«7 

P 

33347 

2.5.9.20.30 

fJH* / 

MGM EA 

__ 

4/8/67 

R 

33511 

5,20 


MGM EA 


4/27/67 

_s_ 


3.20 

tMIvS 

MGM EA 

_ 

5/27/61 

T 

33859 

7,22 

_ Ml**' 

MGM EA 





| : 




This specification consists of page 1 to SO inclusive. * ... 


i 

i 

! 


j 




I 



A.C. Metager 

John E. Miller |l2/7/65 | 

M.W. Smith | R. Mura 

APPROVALS 

G. Cushman 12/7/65 W. Kupfer 



NASA/MSC 

MIT/IL 12/7/65 

AC 


L 


! 

J 




y* WM * it***** 








i** 


This spscificstloa consists of pigs l to |0 tsefastvs. * 



M.W.Smith | R. Mara 
AC 




m 

W [ 

















































/ 


APOLLO GAN Specification 
PS2016142 REV f 
Original Issue Date: 7 Dec 1965 
Release Authority: TDRR 
Class A Release 24684 
CODE IDE NT NO. 80230 


i 


PROCUREMENT SPECIFICATION 

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS 
COUPLING DATA UNIT (LEM) 

DRAWING NO. 2007222 


Record of Revisions 



Date 

Revision 

TDRR 

Pages 


Approvals I 


Letter 

No. 

Revised 


AC 

NASA 

1 

12/1/66 

J 

32216 

17 


MGM EA 

~ 

12/6/66 

K 

32330 

_L«_ 




■ 

^^9 

L 

32905 

HHI 




1 

(JEHU 

M 

32940 

5.20 

K3ZS9 

MGM EA 

_ 

1 

12/9/67 | 

N 

32955 

2, 17. 30 

ml* 1 ' 

MGM EA 

.. 

M 

wtzfSi 

P 

33347 

2.5.9.20.30 

CV-lf*' 

MGM EA 

_ 


Mfaa 

R 

33511 

5.20 







RBI 

3.20 

mmm 

MGM EA 

_ 

(3 


T 

33859 



MGM EA 

~ 


ASUS 

U 

34316 

26 

tun*' 

EA 



[8/18/67! 

V 

34362 

6 

Hjtl E2 

mSBMZM 

_ 


This specification consists of page 1 to 30 Inclusive.' 


APPROVALS 


A. C. Metzger 

John E. Miller 112/7/65 1 

G. Cushman 12/7/65 W. Kupfer m / 

NASA/MSC 

MIT/IL 12/7/65 


M.W. Smith | R. Mura 


AC 














































APOLLO GAN Specification 
PS2016142 REV V 


TABLE H 
DAC OUTPUT 


ECU. COUNTER 

PULSES 

+ DC OUTPUT 

AC OUTPUT 

CONDITION 

APPLIED 

- DC VOLTS 

0 OR x V RMS 

Null 

0 

0.0000±5 mv 

0.000045 mv 

20 

1 

0.0132412% 

0.0133412% 

2* 

2 

0.026446.5% 

0.026647% 

2 2 

4 

0.052746.5% 

0.053247% 

23 

8 

0.105543.5% 

0.106545.5% 

2* 

16 

0.211043.5% 

0.213045.5% 

2« 

32 

0.422043.5% 

0.426045.5% 

2 6 

64 

0.844043.5% 

0.852045.5% 

2* 

128 

1.688043.5% 

1.704045.5% 

25.2 7 

160 

2.110041.5% 

2.13042%, 45* 

2® 

256 

3.376043.5% 

3.40845.5% 

2 7 .2® 

384 

5.06443.5% 

5.11245.5% 

2 7 .2® 

385*1 

5.06443.5% 

5.11245.5% 

1-2^4 56 8 




2 2 2 2 2 2 

• /. 

-40* 



1 * Apply 10 pulses in the opposite direction to obtain this condition. 

The. output (AC or 

DC) voltage shall decrease from the value previously obtained with 385 pulses. 

♦1 Reading shall be within 43 mv of the previoud reading at 384 pninaa) .. V . 

Algebraically subtract the do null voltage f) pulses) from the dc output. ■ * 

... . ■ • 


3.1.13 A/D to D/A Feedback Loop 

3.1.13.1 IMU Axes. The D/A AC output shall be as follows when the CDU is in the Coarse 
Align Mode (CA Enable and EC Enable applied) and the 16X resolver is adjusted to the following 
read counter angles: 

a. The D/A AC Error output shall be 13.341.6 mv rms * phase when the read counter 
angle is 0.703 degrees. 

b. The D/A AC Error output shall be 26.641.9 mv rms ir phase when the read counter angle 

is 1.4 degrees. With CA Enable removed, the D/A AC error shall be 10 mv rms maximum 


c. The D/A AC Error output shall be 26.641.9 mv rms 0 phase when the read counter 
angle is 358.6 degrees. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identi¬ 
fication and acceptance of the Coupling Data Unit, Part Number 2007222-021, -041, -061, 
-081, -121, -131, *141,. *171, -til and -221, hereafter called the CDU. 

1.2 CLASSIFICATION. The test requirements for the CDU shall be classified as follows. 
Unless Identified by the respective type, all requirements are applicable to all types. 


a. Type I. The test requirements for part numbers 2007222-021,-041, -061, -JD81 
and -121 shall be designated as Type I, and so identified in this specification. 

b. Type n. The test requirements for part numbers 2007222-131, *141, -171, *flll<mnd 
-Ml shall be designated as Type Q and so identified in this, specification. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 
APOLLO GAN 


ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub¬ 
assemblies, Parts and Associated Ground Support 
Equipment 

ND1002290 Process Specification for Helium Leak Test 

STANDARDS 
Military 

MIL-STD-202 Test Methods for Electronic and Electrical Components Parts 

DRAWINGS 

APOLLO GAN 


2007222 Coupling Data Unit 

(Copies of specifications, standards, drawings, bulletins, and publications required by suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the oonflict. 


a. The contract 

b. This specification 

c. Documents listed in this section 
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1. SCOPE 

1.1 PURPOSE. Thla specification establishes the detail requirements for complete identft- 
flctiioo a»d acceptance of the Coupling Data Unit, Part Number 2007222-021, -041, -061, 
-081, -121, -131,am,. -171, -21V-221,and -241, hereafter nailed the CDU, 

1.2 CLASSIFICATION. The teat requirements for the CDU shall be classified as follows. 
Unless identified by the respective type, all requirements are applicable to all types. 


a. Type L The test requirements for part numbers 2007222-021,-041, -061, -081 
and -121 shall be designated aa Type I, and so identified in this specification. 

b. Type n. The test requirements for part numbers 2007222-131, -141, -171, *Sll^*4ttl 
aad-241 shell be deei^ated **<iyp»H and So Metified ln this speclfleatioa. 


2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part at this specification to the 
extent specified herein. Unless otherwise specified, military standards and specification* 
shall be the issue in effect on the date of request for proposal or invitation to bid. 


SPECIFICATIONS 


APOLLO GAN 
ND1002214 


ND1002290 

STANDARDS 

Military 

MIL-STD-202 


General Specification for Preservation, Packaging, 
Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub¬ 
assemblies, Parts and Associated Ground Support 
Equipment 

Process Specification for Helium Leak Teat 


Test Methods for Electronic and Electrical Components Parts 


DRAWINGS 


APOLLO GAN 

2007222 Coupling Data Unit 

(Copies of specifications, standards, drawings, bulletins, and publications retired fay suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or aa directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/1L APOLLO 
Management of the oonflict. 


a. The contract 

b. This specification 

c. Documents listed in this section 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 

acceptance of the Coupling Data Unit, Part Number 2007222-021, hereafter 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards a| ¥i specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GIN 

ND1002214 


NDEL002290 
STANDARDS 

Military 

MIL-STD-202 / Test Methods for Electronic and Electrical Components Parts 

DRAWINGS 

APOLLO GIN 

2007222 Coupling Data Unit 

(Copies of specifications, standards, drawings, bulletins, and publications required by suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

c. Documents listed in this section 


General Specification for Preservation, Packaging, 
Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

Process Specification fat Helium Leak Ihst 
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3. REQUIREMENTS 

3.1 PERFORMANCE. The following performance characteristics are applicable to each of 
5 CDU channels (3 IMU Axes and 2 RR Axes) unless otherwise specified herein. The Fine 
Align mode of operation is implied unless otherwise specified. 

3.1.1 Basic Null. ttitASG pulse* end ernortf.pr voltage* shall b* generated as specified 
tu Tahle HI *ben the IXand l^XjresolTmcs ^readjusted te the angles spdctified. 

tt- iu •/ uiu* / ..j'jv t* '.ffesv *•* ^ 

rv; Iv '"i . 

3.1.2 Coarse Align Read Counter Lock (IMU). The read counter shall become locked to the 
last resolver angle being received ±1 bit by the application of a CA Enable and shall not 
count any new resolver angles being received. The read counter shall resume counting the 
new resolver angles when the CA Enable is removed. 

3.1.3 Coarse Align Relay Drive (IMU). The CA relay drive voltage ahall be 2841 Yds when 
the CDU is in the Fine Align mode. The drive voltage shalLbal.5 vdc maximum whena CA 
Enable signal is applied. 

3.1.4 Coarse Align Rate (IMU). The Pj pulse characteristics shall be as specified in Table I, 
Type IV and Figure 1 when the IX resolver is set to 0 degrees and the 16X resolver is set to 
180 degrees to cause read loop oscillation. When the CA Enable and EC Enable modes are 
applied the Pj pulse characteristics shall be as specified in Table I, Type m. 

3.1.5 DID Read Counter Lock (RR). The read counter shall become locked to the last 
resolver angle received by the application of a DID signal followed by a CDU Z signal. 

Further changes in resolver angles shall have no effect until the CDU Z signal is removed, 
then the read counter shall resume counting and contain the last resolver angle received. 

3.1.6 Fine Bit Size. The in-phase component of the Fine I 1 > Error signal appearing 
at the Fine Error TP shall be 1642 mv rms, phase when the 16X resolver input angle is 
increased 0.088 degrees from the fine read system null condition. 

3.1.7 Coarse Bit Size. The in-phase component of the Coarse . it Error signal 
appearing at the Coarse Error TP shall be 6047 mv rms,>? phase when-the IX resolver- 
input angle is increased 2.8 degrees from the coarse read system null condition. 

3.1.8 Schmitt Trigger Threshold Levels 

3.1.8.1 Fine Ternary. The Fine Ternary Schmitt Trigger shall have an 800 pps output when 
the 16X resolver is set to 0.13140.020 degrees and the fine error output shall be 23.3343. 33 mv 
rms, v phase. 

3.1.8.2 High Ternary. The High Ternary Schmitt Trigger shall have an 800 pps output when 
the 16X resolver is set to 2.2040.44 degrees and the fine error output shall be 0.4040.10V.. 
rms, v phase. 
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WAVEFORM 


FIGURE 1 


TABLE I 

PULSE TRAIN CHARACTERISTICS 

PARAMETER^ THTPEI^ TWEffl,. TYPE IV TYPE V 

PRF 51.2K ppe 3.2Kpps 6.4Kppe 12.8Kpps 51.2Kpps 

Amplitude (A) 4.5*0.5Vp 4.5*0.5Vp 3.8*lVp S.5*lVp 7*3Vp 

Width (at 1/2 A) 3.0*0.5jisee 3.0*0.5/isee 3*1 psee 3*1 psee Stlpseo 

Droop at 3 psec <20% A <20% A <20% A <20% A <20% A 

Overshoot <20% A <20% A <20% A <20% A <20% A 

Undershoot <20% A <20% A <20% A <20% A <20% A 

Risetime (tx) <0.2 psec <0.2 psec <|LO psec <0.2 pseo <0.2 pseo 

Fall time (ti) <1.0 pseo <1.0 pseo <1.0 pseo <1.0 pseo <1.0 pseo 
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3*1.8.3 Coarse Ternary. The Coarse Ternary Schmitt Trigger shall have an 800 pps 
output when the IX resolver is set to 8.4041.40 degrees and the coarse error output shall 
be 196.0432.6 mv.rms, w phase. 

3.1.8.4 Ambiguity Detect. The Ambiguity Detect Schmitt shall have an 800 pps output when 
the IX resolver angle lies between 12045 degrees and 24045 degrees. 

3.1.9 Speed. The digitizing loop shall settle to a null and the read counter shall contain an 
angular change of 112.5 degrees within 4.0 seconds maximum when a step change of 112.5 
degrees in IX resolver input angle is applied. 

3.1.10 Computer 4A0 q Pulse. The 4A0 q pulse shall have the characteristics specified in 
Table I, Type III when the IX resolver is set to 0 degrees and the 16X resolver is set to 
180 degrees to cause read system oscillation. The CDU Z LAG pulse shall have the 
characteristics specified in Table 1, Type V when the CDU Z signal is also applied. 

3.1.11 CDU Fail Detection. The CDU failure circuit shall indicate a failure or no failure as 
specified when any of the following conditions exist for a period greater than 7 seconds. 

a. Fine Error Fail shall not occur when the 16X resolver angle is 8.0 degrees, the IX 
resolver angle is 0 degrees and the system is in the CDU Z mode. A Fine Error Fail 
shall occur when the 16X resolver angle is changed to 12.0 degrees. 

b. Coarse Error Fail shall not occur when the IX resolver angle is 20 degrees, the 
16X resolver angle is 0 degrees and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX resolver angle is increased to 33 degrees, and 
the l6X R.S. is increased to 180 degrees. 

c. Cos (0- ) Fail shall not occur when the 16X resolver excitation is reduced to25V rms 

while the IX and 16X resolver angles are at 0 degrees. A Cos <0- ) Fail shall occur 

when the 16X resolver excitation is reduced to 15V rms. a. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 10041 cps. Limit Cycle Fail shall occur when the limit cycle rate is 
20042 cps. 

e. 14 VDC Fail shall not occur when the 14 vdc IMU or RR supply voltage is equal to 

1040.1 vdc. A 14 vdc Fail shall occur when the 14 vdc IMU or RR supply voltage is 

840.1 vdc. 

3.1.12 D/A Converter. The DAC output shall be as specified in Table n when the error counter 
is counted up or down. 
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3.1.13.2 RR Axes. The DAC AC Error output shall be lfimv rms max 0 or f phase «Aen 
a D/A Enable is allied and the 16X resolver is adjusted to produce read counter angles of 
0.703 and 90 degrees. 

3.X. 14 Coarse Align Amplifier (IMU) 

3.1.14.1 Fine Error Gain. The CA Error output shall be 4845 mv rms 0 phase when the 
16X resolver is adjusted 1.76 degrees from the fine error null while in the CA mode and 
with the IX resolver at 0 degrees. 

3.1.14.2 DAC Gain. The DAC AC output and CA error output shall be as follows when the 
following inputs are applied. 

a. The DAC AC output shall be 132.0413.2 mv rms 0 phase and the CA Error output 
shall be 3648 mv rms * phase when 10 +A0 C pulses and an EC Enable are applied. 

The CA error output shall be 10 mv rms max when the EC Enable is removed. 

b. The DAC AC output shall be 132.0413.2 mv rms f phase and the CA Error output 
shall be 3648 mv rms 0 phase when 10 -A8 q pulses and an EC Enable are applied. 

The CA Error output shall be 10 mv rms max when the EC Enable is removed. 

o. The CA Error output shall be 165445 mv rms x phase when 256 +A0 C pulses and 
an EC Enable are applied. 

d. The CA Error output shall be 165445 mv rms 0 phase when 256 -A0£ pulses 
an EC Enable are applied. 

3.1.14.3 Coarse Biror Gain. The CA Error signal shall be 1.3040.25V rms 0 phase when 
the 16X resolver is adjusted to produce a fine error null and the IX resolver is adjusted to 
produce a coarse error of 150 mv rms x phase. 

3.1.15 Ambiguity 

3.1.15.1 Override. The read counter shall contain an angle of 226 degrees 41 bit when the IX 
resolver is set to an ambiguity condition (IX = 225° , 16X = 0* ). 

3.1.15.2 Turn-on (IMU). The CA Error signal shall be 1143V rms 0 phase and the coarse 
error signal shall he 1.66040.083V rms x phase when the resolvers are set to an ambiguity 
condition (IX = 225 s , 16X = 0* ) in the Turn-on mode. The CA Error signal shall be 3.340.3V 
rms.x phase when the IX resolver is increased to 245 degrees. 

3.1.16 Cage Voltage (IMU). The cage voltage shall be 10 mv rms max for a IX resolver angle 
of 0 degrees, 0.4540.02V rms for a IX resolver angle of 1.0 degree, and 2641V rms for a 

IX resolver angle of 90 degrees. 
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3.1.17 Cage Override (Dfj). The DAC AC Error output shall be 198 ±12 *v tbs and 
the CA relay drive voltage shall be 26 ±3 vdc when an Error Counter Enable and 15 
+Ae~ pulses are applied. The GA relay drive voltage shall be 1.5 vdc aax and 
the DAC AC Error output shall be 10 nv res max when a CA§e Override is applied 
in addition to the Error Counter Enable and 15 +A ® c pulses. 

3.1.18 Switch and Systen Error. The system digitising error shall be within 
40.075 and -0.035 degrees for the l6X resolver system and ±0.5 degrees aax for 
the IX resolver system. 

3.1.19 General Hull. TheA0_ pulses and error T.P. voltages shall be generated 
as specified in Table III when the IX and l6X resolvers are adjusted to the 
angles specified. 

3.1.20 Coarse and Fine Amplitude and Phase Variation. The CDO Read Loop shall 
not oscillate in the CDU Z mode under the conditions specified in Table IV. 


3.1.21 Thermal Stability. The 

x8. 


ably shall operate as 


specified in J.l.l, 

3• I5®• 1^ 3.1.10, 3*1.12, and 3.1*20 at an ambient temperature of 5© -3°? and 
lid ±T> When mounted on a cold plate having a coolant inlet temperature of 
75 ±5 F add a flow rate of 33 ±5 lb/hr. 


TABLE HI 
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k. 2.1.3 Previbration Testa. Previbration testing shall Include 3.2.1 and 3*2.2.1. 

4.2.1.4 Final Electrical Tests. All the tests specified in 4.1 except 3*1*21 and 
3.21 shall be perfomed as final electrical tests. 

1*.2.1.5 Inputs. Unless otherwise specified, the assembly shall be tested using the 
following inputs. 

a. 28 -1 vdc, 3 amps maximum, 33*0 *0.1 vdc enhanced, 22.0 +0.1 vdc degraded. 
(See ft.2.1.5.1). 

b. 50 13 vdc. 

c. 28.00 +0.28V ns, 800.0 Jl.O cps System Reference synchronised to 51*2 Kpps. 

d. Simulated resolver systems consisting of the following: 

(1) IX Resolver, 26 -.267 zms output, 0 £2° phase 

(2) 16X Resolver, 5 -.05V zms output, 0 .2° phase 

e. Clock pulses as specified in Table I, Type I. 

f. p pulses as specified in Table I, Type II, gates in non-repetitive 
puls* bursts of 1, 2, 4, 8, 16, 23, 32, 64, 128, 256, 383, 36k, 385, and 
768 pulses per burst. 

g. All mode Inputs shall be OVDC thru 2K (ON) and thru 1 Meg (OFF). 

4.2.1.5.1 DC Stability. Each of the following tests shall be run with the +28 
vdc supply voltage adjusted to 22.0 *0.1 vdc and then repeated with the voltage 
adjusted to 33.0 ±0.1 vdc. All other tests shall be run with a 28 ±3 vdc supply 
voltage 9 except 4*3*2.1 which shall be run at 22.0 - 0.1 vdc. 

4.3.4, 4.3.6, 4.3*9, 4.3*10, 4.3*11, 4.3*14.1, 4.3*15, 4.3*17, 4.3.21 
(as specified therein), 4.3.22, 4.3.23 (as specified therein), 4.3.24. 

4.2.2 Pressure Fill and Leak. The assembly shall be filled with dry nitrogen 

and helium as specified in N D 1002290 It shall then be placed in a 

vacuum fixture and the fixture exhausted per the IB). The maximun leak rate shall 
be as specified in the ND. 

4.2.3 Nonconforming Units. Failure of the unit to pass any examination or test of 
this specification shall automatically classify the unit as nonconform!ng. Each 
nonconforming unit corrected by the contractor shall be reinspected. Reinspection 
may be limited to the test or examination which defined the nonconformance, or, 
when directed by the cognisant inspector, a complete retest and reexamination may 
be required. Nonconforming units which have not been corrected will be considered 
for acceptance only upon formal application by the contractor to the cognisant 
NASA representative. 
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| TABLE VI 

I 

I SIGNAL AND LOAD CONNECTION LIST 
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4.3.8 DID READ COUNTER LOCK (RIQ. With the IX and 16X resolvers set to 0 degrees 
CDUZ momentarily applied, the read counter shall contain an angle of 0 degrees. With the 

16X resolver advanced to 11.25 degrees, the read counter shall contain an angle of 11.25 degrees 
±1 bit. With DID applied, followed with a CDUZ, and the 16X resolver set to 90 degrees, the 
read counter shall remain at 11.25 degrees ±1 bit. With CDUZ removed, the read counter 
shall contain an angle of 90 degrees ±1 bit. 

4.3.9 Fine Bit Size. With the IX and 16X resolvers set to 0 degrees, CDUZ applied, the 16X 
resolver adjusted to obtain a Fine Error null, then advanced 0.088 degrees, the Fine Error TP 
voltage shall be 16±2 mv rms w phase. 

4.3.10 Coarse Bit Size. With the IX and 16X resolvers set to 0 degrees, CDUZ applied, the 
IX resolver adjusted to obtain a Coarse Error null, then advanced 2.8 degrees, the Coarse 
Error TP voltage shall be 60*7 mv rms, w phase. 

4.3.11 Schmitt Trigger Threshold Levels 

4.3.11.1 Fine Ternary. With CDUZ applied and the 16X resolver angle increased from a 
Fine Error null until a stable 800 pps pulse train appears at the Fine Ternary Schmitt TP, 
the Fine Error TP voltage shall be 23.33*3.33 mv rms r phase and the net increase in 
the 16X resolver angle shall be 0.131*0.020 degrees. 

4.3.11.2 High Ternary. With CDUZ applied and the 16X resolver angle increased from a 
Fine Error null until an 800 pps pulse train appears at the High Ternary Schmitt TP, the 
Fine Error TP voltage shall be 0.40*0.10V rms r phase and the net increase in the 16X 
resolver angle shall be 2.200*0.440 degrees. 

4.3.11.3 Coarse Ternary. With CDUZ applied and the IX resolver angle increased from 
a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary Schmitt 
TP, the Coarse Error TP voltage shall be 196.0±32.6 mv rms w phase and the coarse 
error angle shall be 8.4*1.4 degrees. 

4.3.11.4 Ambiguity Detect. With CDUZ applied, the 16X resolver set to 0 degrees W 
the IX resolver increased from 115 degrees until an 800 pps pulse train appears at the 
Ambiguity Detect TP, the IX resolver angl* sfaall be 120*5 degrees.. The pulse train shall 
continue to exist until the IX resolver angle is increased to 240*5 degrees. 

4.3.12 Speed. With the 16X resolver set to 0 degrees, the IX resolver set to 112.5 degrees 
and CDUZ applied, the Coarse Schmitt (Cl) pulses shall disappear within 4 seconds after CDUZ 
is removed and the read counter shall contain an angle of 112.5 degrees *1 bit. 

4.3.13 Computer Pulses. With the IX resolver set to 0 degrees and the 16X resolver 
set to 180 degrees, the and LAG signals shall have the characteristics specified 
in Table I, Type HI. With CDUZ added, the CDUZ LAG pulse shall have the characteristics 
specified in Table I, Type V. 
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4.3.14 CIXJ Fail Detection. Unused l6x resolver inputs shall be excited by 
connecting a 5V rms 0 phase voltage to the unused cos l6x inputs. 

4.3.14.1 Fine Error Fail. With the IX resolver set to 0 degrees, CDUZ applied 
and the 16X resolver set to 8.000 degrees, no fail signal shall be generated after 
7 seconds. With the 16X resolver increased to 12.000 degrees, a fail signal 

be generated within 3 to 7 seconds. With CDUZ removed, the fail signal shall 
cease within 1 second. 

4.3.14.2 Coarse Error Fail. With the l6x resolver set to 0 degrees, the IX 
resolver set to 20 degrees and CEUZ applied, no failure signal shall be generated. 
With the IX resolver increased to 33 degrees and l6x R.S. set to 180 degrees 

a fail signal shall be generated within 3 to 7 seconds. 

4.3.14.3 l4 VDC Fail. With the IX and l6X resolvers set to 0 degrees and the 

14 vdc TP voltage adjusted to 10.0 lO.l vdc. a no fail signal be generated. 

With the 14 vdc TP voltage adjusted to 8.0 -0.1 vdc, a fail signal be 

generated within 3 to 7 seconds. 

4.3.14.4 Cos (4"t) Fail. With the IX and l6x resolvers set to 0 degrees and the 

excitation to the l6x resolver adjusted to 25V ms, no fail signal shall be 
generated. With the excitation reduced to l4v ms, a fail signal be 

generated within 3 to 7 seconds. 

4.3.14.5 Limit Cycle Fail. With the IX resolver set to 0 degrees, the l6X 

resolver set to 355.00 degrees CDUZ applied and a 100 -1 cps limit cycle input 
signal applied as shown in figure 5 or equivalent, no failure signal shall be 
generated. With the limit ftycle increased to 200 ±2 cps, a fail signal be 

generated within 3 to 7 seconds. 

4.3.15 D/a Converter. With an EC Enable (for IMU) or a D/a Enable (for RR) 
applied and the read counter counted up and down in accordance with Table II, 
the ac and dc DaC outputs shall be as specified therein except that a dc output 
shall not be present for IMU axes and that a dc output shall not be present 
for RR axes until DID is applied. 

4.3.16 a/D to D/A Feedback Loop. 

4.3.16.1 IMU Axes. With the IX and 16X resolvers set to 0 degrees, CDUZ momentarily 
applied, CA Enable and Error Counter Enable applied and the l6X resolver adjusted 
to produce a read counter reading of 8 bits, the D/a AC Error voltage shall be 
0.013 10.002V rms^phase. With the l6x resolver adjusted to produce a read 
counter reading of 16 bits, the D/a AC Error voltage shall be 0.026 +0.004V ms 
7T phase. With the 16X resolver adjusted near 358*5 degrees to produce a read 
counter reading o -16 bits, the D/A AC Error voltage shall be 0.026 10.004V ms 
0 phase. Repeat tests without CA Enable applied. The D/A AC Error shall be * 

< 10 mv ms. 
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4.3.16.2 RR Axes. With the l6x resolver set to 0 degrees and a D/A Enable applied, 
the D/A AC Error output shall be < 10 mv ms. With the 16X resolver adjusted 

to produce a read counter reading ot 8 bits, the D/A AC Error output shall be 
*C10 mv ms. With the l6x resolver set to 90 degrees, the D/A AC Error output shall 
be <10 mv ms. 

^.3.17 Coarse Align Amplifier (IMU) 

^.3.17.1 Pine Error Gain. With the IX resolver set to 0 degrees and the CA 
mode applied, the l6x resolver shall be adjusted to produce a minimum null at the 
Pine Error TP. With the l6x resolver angle increased I. 76 O degrees from the l6X 
null angle, the CA Error output voltage shall be 48 -5 mv ms, 0 phase. 

4.3.17.2 RAC Gain. 

a. With the IX resolver set to 0 degrees, and the CDUZ mode applied, the l 6 x 
resolver shall be adjusted to produce a Pine Error TP null. With the CDUZ 
mode removed, the D/a AC Error output shall be<10 mv ms. 

b. With an Error Counter Enable and 10 +A0 p pulses applied, the D/A AC Error 
output shall be 132.0 *13.2 mv ms 0 phase. The CA Error output shall be 
36 *8 mv ms phase. With the Error Counter Enable removed, the CA Error 
output shall be< 10 mv ms. 


c. Repeat b. using 10 -A0_ pulses. D/a AC Error and CA Error phases shall 
change by 180 degrees. 



.4*3.17*4Coarse Eiror Gain .With the IX resolver set to 0 degrees, the 16 X resolver 
set to obtain a Fine Error null with the feed counter At iero, and the CDUZ mode 
applied and then removed, the CA Error output shall be less than 5 mv ms. With 
the CEUZ mode applied and the IX resolver adjusted for a Coarse Error TP voltage of 
150 mv ms,7Tphase, the CA Error TP voltage shall be 1.30 10.25V ms, 0 phase. 

4.3.18 Ambiguity 

4.3.18.1 Override. With the IX resolver set to 225 degrees, the 16X resolver set 
to 0 degrees and CDUZ applied, the Pine Error TP null voltage be less <**«*»« 

16.66 mv ms and the Coarse Error TP null voltage shall be less than 100 mv ms. 
With CEUZ subsequently removed, the read feounter shall raid.225 degrees ±1 bit. 
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4.3.18.2 Turn-On (IMU). With the l6x resolver set to 0 degrees, the IX resolver 
set to 225 degrees, and CDUZ and CA Enable applied, the Coarse Error TP voltage 
shall be k 1.59 and ^l. 75 V rms TT phase and the CA Error HP voltage shall be 11 -3V ms 
0 phase. With the IX resolver Increased to 245 degrees, the CA Error TP voltage shall 
be 3.3 +0.3V ms, TT phase. 

4.3.19 Cage Voltage (IMU). With the 16X resolver set to 0 degrees and the IX 
resolver set to 0 degrees, the IMU Cage voltage shall be less than 10 nrv ms. With 
the IX resolver adjusted to 1 degree, the IMU Cage voltage shall be 0.45 10.02V rms. 
With the IX resolver set to 90 degrees, the IMU Cage voltage shall be 26 +1V ms. 

4.3.20 Cage Override (IMU). With a 300 ohm 10W resistor connected between IBS 
+28 vdc and CA Relay Drive, the CA Relay Drive voltage shall be 28 ±3 vdc. With a 
"C1XJ Common to PsA" applied to Cage Override, the CA Relay Drive voltage shall be 

< 1 vdc. With the 300 ohm resistor removed, in Error Counter Enable applied and 15 
+A6 C pulses applied, the D.A AC Signal shall be 198 +12 mv ms. With a Cage 
Override applied, the D/A AC Signal shall be less than 10 mv ms. 

4.3.21 Switch and System Error 

a. With the IX and l6X resolvers adjusted to obtain the read counter bits 
specified in Table IX, the read counter locked by applying a CA Enable 
(IMU Axis) or a DID followed by CDUZ (RR Axis), and the l6X resolver 
readjusted to obtain a Fine Error TP null, the angular difference between 
the 16X resolver angle specified In Table IX and the final l6x resolver 
angle shall be calculated to be between 40.075 and -0.035 degrees. The 
read counter shall be unlocked by removing the CA Enable (IMU Axis) or 
CDUZ (RR Axis). 

b. The requirements specified in a. shall be met for each fine system angle 
specified in Table IX. 

c. With the IX and l6X resolvers adjusted to obtain the read counter bits of 
the coarse system specified In Table IX, then readjusted to obtain a null 
at the Coarse Error TP, the angular difference between the final IX 
resolver setting and the IX resolver angle specified In Table IX shall be 
calculated to be less than 0.5 degrees. 

d. The test requirements specified in c. shall be met for each coarse system 
angle specified in Table IX. 

4.3*22 General Null. With the IX and l6X resolvers sequentially adjusted to the 
angles specified in Table III, the A ©.pulses shall be generated as specified 
+1 bit, and the Coarse and Fine Error TP voltages shall be as specified. 

4.2.23 Coarse and Fine Amplitude and Phase Variation. With the IX and 16X 
resolver input angle, excitation and phase shift adjusted as specified in Table IV, 
the CDU Read Loop shall not oscillate. Oscillation in the coarse system shall 
be tested by adjusting the IX resolver angle plus and minus 0*1 degree from the 
angle specified in Table IV. Oscillation in the fine system shall be tested by 
adjusting the l6x resolver angle from 0 degree to 90 degrees then bakk to 0 degree. 

The coars e system shall be tested first at a 22.0 -0.1 vdc supply voltage, then 
retested at a 33*0 -0.1 vdc supply voltage. The fine system shall be tested at 
a 28 -3 vdc supply voltage. 
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k.3»2k Thernal Stability. T5ie assembly shall be mounted on a cold plate. The cold 
plate - CIXJ interface temperature shall be monitored by four interface sensors 
mounted as shown in Figure 3. The coldplate temperature shall be adjusted until 
any one interface sensor reaches 50 ±3 F and maintained there during the cold 
soak and test period shown in Figure 4. The coldplate temperature shall be adjusted 
until any one interface sensor reaches 110 ±3°F and maintained there during the 
hot soak and test period shown in Figure 4. 

The four interface sensors and six internal sensors shall be monitored continuously 
through soaking and testing. The interface temperatures must be within 47 tod UyP 
and the internal temperatures must be between 4l to 130°F throughout soaking and 
testing. All the interface sensor temperatures shall be within a 10°F range. 

Power shall be applied continuously through soaking and testing. 

The CHJ assembly shall be covered by an insulating box (lined with 1 inch thiok 
polyurethane foam or equivalent). 

4.3.24.1 Electrical Test. The electrical tests shall be performed with the dc 
supply voltage adjusted to 22.0 ±0.1 vdc when the temperature is 50*»±5°F and 
33.0 -0.1 vdc when the temperature is 110-5°F. Hie electrical tests shall consist 
of the following tests performed during the intervals shown in Figure 4. 

a. Basic Null (4.3.4.) 

b. Fine Ternary Schmitt Trigger Level (4.3.11.1) 

c. D/A Converter (4.3.15). Use Table X instead of Table II. Use D/A DC 
output for RR. 

d. Computer ±&0 Pulses (4.3.13) 

e. Coarse and Fine Amplitude and Phase Variation (4.3.23) 

TABLE X 


D/A OUTPUT 



5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6 . NOTES. None. 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Continuity. Continuity shall be as specified in Table I. 

TABLE I 


CONTINUITY 


i : 

CONNECTOR 30A1 

RESISTANCE (ohms) 

From 

To 

From 

To 

Max 

P2-1 

/ 

Pl-83 

Jl-73 

Pl-52 

1 

0 

P2-2 

Pl-66 

Jl-97 

PI-68 



' 7 P2-5 


Pi-100 

Jl-85 

PI-69 



' ? - P2-7 

f 

P1^119 

Jl-98 

PI-86 



P2-8 

p 

PI-12Q 

Jl-7 

Pl-72 



: P3-io 

J 

Jl-19, 

Jl-84 

Pl-71 



P2-11 

Jl-6 * 

Jl-21 

Pl-71 

_ — _ 


3.1.2 Insulation Resistance. The resistance from each connector pin to the assembly frame 
shall be equal to or greater than 100 megohms* except for connect pin 30A1P2-13 which is <1.0 ohm. 

3.1.3 Offset Voltage. The offset voltage shall be not greater than ±40 mvdc at the output pins 
of assembly Sections C, D, E, F, I, and L specified in Table IL The offset voltage shall not 
be greater than 2.5±0.3 vdc at the output pins of Section K specified in Table 11. 

3.1.4 Scale Factors. The respective scale factors for the assembly sections shall be as 
specified in Table II. 

3.1.5 Output Ripple. The maximum ripple voltage shall be less than 15 mv at the output pins 
of assembly sections C, D, E, F, 1 and L, specified in Table n. 

3.1.6 Thermistor Control Circuit. The output voltage of the thermistor control circuit, 
assembly section G, shall be not less than 1.85 vdc nor greater than 2.505 vdc at the output 
pins specified in Table 11. 

3.1.7 Input Impedance. The input impedance shall be less than 1 ohm at 800 cps. 

3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
1007700 and all drawings and engineering data referenced thereon. 

3.2.2 Weight. The weight of the assembly shall be measured to the nearest tenth of a pound. 

\ 

3.2 . 3 Calibration.Reference Data* The assembly shall be operated in accordance with Table 
HL The input or output voltages for the respective input or output voltages specified in Table 
m shall be recorded where applicable. 
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TABLE V 


INPUT-OUTPUT PINS AND VOLTAGES 
FOR WORKMANSHIP-VIBRATION 




INPUT 

- T 


OUTPUT 



Assembly 

Section 

Input Pins 
Connector 30A1 

* Input Parameters 

Output Pins 
Connector 30A1 

Out{ 

Voltai 

)ut 

re (vdc) 


Hi 

Lo 

Min 

Max 

Hi 

Lo 

Min 

Max 

A. 1 

Jl-65 

Jl-66 

26.0 vdc 

30.0 vdc 

Pl-61 

Jl-66 

4.36 

5.06 

A. 2 

Jl-4 

Jl-8 

26.0 vdc 

30.0 vdc 

Pl-62 

Jl-18 

4.36 

5.06 

A. 3 

Jl-19 

Jl-6 

26.0 vdc 

30.0 vdc 

Pl-59 

Jl-6 

4.36 

5.06 

A. 4 

Jl-20 

Jl-6 

26.0 vdc 

30.0 vdc 

PI-60 

Jl-6 

4.36 

5.06 

B.l 

Jl-10 

Jl-23 

26. 95 vdc 

29.05 vdc 

Pl-45 

Jl-23 

3.92 

4.22 

B.2 

Jl-12 

Jl-23 

26. 95 vdc 

29.05 vdc 

Pl-44 

Jl-23 

3.92 

4.22 

B. 3 

Jl-11 

Jl-23 

26. 95 vdc 

29.05 vdc 

Pl-79 

Jl-23 

3.92 

4.22 

B. 4 

Jl-46 

Jl-23 

26. 95 vdc 

29.05 vdc 

PI-63 

Jl-23 

3.92 

4.22 

B.5 

Jl-13 

Jl-23 

26. 95 vdc 

29.05 vdc 

Pl-46 

Jl-23 

3.92 

4.22 

C.l 

Jl-106 

Jl-93 

7.7 vdc 

8.3 vdc 

Pl-87 

PI-72 

2.485 

2.515 

C.2 

Jl-108 

Jl-107 

7.7 vdc 

8.3 vdc 

Pl-105 

Pl-72 

2.485 

2.515 

C.3 

Jl-95 

Jl-94 

7.7 vdc 

8.3 vdc 

PI-127 

Pl-72 

2.485 

2.515 

D. 1 

Jl-96 

Jl-82 

6.75 vdc 

8.25 vac 

Pl-88 

Pl-72 

2.485 

2.515 

D.2 

Jl-70 

Jl-71 

6.75 vac 

8.25 vac 

Pl-107 

Pl-72 

2.485 

2.515 

D.3 

Jl-72 

Jl-83 

6.75 vac 

8.25 vac 

Pl-128 

Pl-72 

2.485 

2.515 

D.4 

Jl-105 

Jl-103 

6.75 vac 

8.25 vac 

Pl-39 

Pl-72 

2.485 i 

2.515 

i 

E.l i 

Jl-3 

Jl-2 

24.30 vac 

25.40 vac 

Pl-131 

Pl-72 

2.485 

2.515 

E.2 i 

Jl-28 

Jl-40 

24.30 vac 

25.40 vac 

PI-130 

Pl-72 

2.485! 

2.515 

£.3 

Jl-30 

Jl-31 

24.30 vac 

25.40 vac 

Pl-llOj 

Pl-72 

2.485 

2.515 

E.4 

Jl-14 

Jl-1 

24.30 vac 

25.40 vac 

PI-90 | 

Pl-72 

2.485 

2.515 

E.5 

Jl-29 

Jl-15 

24.30 vac 

25.40 vac 

Pl-91 

Pl-72 

2.485 ; 

2.515 

E. 6 

Jl-17 

Jl-16 

24.30 vac 

25.40 vac 

PI-108 

Pl-72 

2.485 

2.515 

F. 1 

Jl-61 

Jl-51 

5.0 vac 

5.5 vac 

Pl-17 

Pl-72 

2.485 

2.515 

F.2 

Jl-60 

Jl-51 

5.0 vac 

5.5 vac 

Pl-18 

Pl-72 

2.485 

2.515 

F. 3 

Jl-50 

Jl-51 

5.0 vac 

5.5 vac 

Pl-35 

Pl-72 

2.485 

2.515 

F. 4 

Jl-90 

Jl-103 

5.0 vac 

5.5 vac 

Pl-58 

Pl-72 

2.485 

2.515 

F.5 

Jl-104 

Jl-103 

5.0 vac 

5.5 vac 

Pl-40 

Pl-72 

2.485 

2.615 

F. 6 

Jl-92 

Jl-103 

5.0 vac 

5.5 vac 

Pl-56 

Pl-72 

2.485 

2.515 

F. 7 

Jl-102 

Jl-103 

5.0 vac 

5.5 vac 

Pl-20 

Pl-72 

2.485 

2.515 

F. 8 

Jl-88 

Jl-103 

5.0 vac 

5.5 vac 

Pl-22 

Pl-72 

2.485 

2.515 

G.l 

Jl-48 

Jl-49 

158012 

168012 

PI-50 

Pl-71 

1.85 

2.505 

G.2 

Jl-48 

Jl-37 

158012 

168012 

Pl-15 

Pl-71 

1.85 

2.505 

G.3 

Jl-48 

Jl-47 

1580S2 

168012 

PI-34 

Pl-71 

1.85 

2.505 

G. 4 

Jl-48 

Jl-38 

158012 

1680Q 

Pl-51 

Pl-71 

" T. 85 

2 505 - 
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TABLE V (Continued) 



INPUT 

OUTPUT 1 

Assembly 

Section 

Input 

Connect 

Pins 
or 30A1 

Input Parameters 

Output Pins 
Connector 30A1 

Outp 

Volta* 

>ut 

re (vdc) 


Hi 

Lo 

Min 

Max 

Hi 

Lo 

Min 

Max 

H 

Jl-42 

Jl-53 

19. 8 vdc 

20.2 vdc 

PI-55 

Pl-71 

11.35 

12.65 

I 

Jl-35 

Jl-6 

-26 vdc 

-30 vdc 

Pl-89 

Pl-71 

2.485 

2.515 










K.l 

Jl-33 

Jl-32 

5.0 vac 

5.5 vac 

Pl-83 

Pl-66 

4.995 

5.005, 

K.2 

Jl-43 

Jl-32 

5.0 vac 

5.5 vac 

Pl-101 

Pl-100 

4.995 

5.005 

K.3 

Jl-44 

Jl-32 

5.0 vac 

5.5 vac 

Pl-119 

Pl-120 

4.995 

5.005 

I * See notes of Table II I 


d. The continuity of the assembly shall be continuously monitored at the pins specified 

in Table VI. Any evidence of discontinuity shall be cause for rejection. The continuity 
monitoring circuitry shall have a response time of 10 psec or less for any open circuit. 


TABLE VI 


CONTINUITY 


CONNECTOR 30A1 

RESISTANCE (ohms) 

From 

To 

Max 

Jl-73 

Pl-52 

1 . 

0 

Jl-97 

PI-68 



Jl-85 

Pl-69 



Jl-98 

Pl-86 



Jl-84 

Pl-71 

1 

0 


e. The output signals specified in Table V shall be continuously monitored during vibration. 
The electrical measuring equipment used to monitor the output signals shall be capable 
of measuring out-of-tolerance conditions that exist for a period greater than 1 msec. 

f. During vibration, the amplitude shall have a tolerance of ±100 mv from the initial 
amplitude. The after-vibration amplitude shall have a tolerance of ±1.0 percent 
from the initial amplitude. 


11 














APOLLO G&N Specification 
PS2016144 REV A 


g. After vibration, the following shall be performed: 

(1) The assembly shall be examined in accordance with 4.3.1. 

(2) The output signals snail be measured to assure compliance with Table V. The 
input signals snail have the same amplitude as tne previbration input signals. 

4.3.6 Offset Voltage. The offset voltage test shall be performed as follows: 

a. A 1 megohm ±1 percent load resistor shall be connected across each pair of output 

pins specified in Table V, except assembly section K wnich shall have a 100K ±i percent 
load resistor connected across each pair of output pins specified in Table V. 

b. Each input Hi pin specified in Table V shall be connected to its respective Lo pin. 

c. The operating voltages specified in Table IV shall be applied to the assembly. 

d. The dc voltage across the output pins specified in Table II shall be measured and 
shall meet the requirement specified in 3.1.3. 

4.3.7 Scale Factor. The scale factor test shall be performed as follows: 

a. A 1 megohm ±1 percent resistor shall be connected across each pair of output pins 
specified in Table n, except assembly section K which shall have a 100K ±1 percent 
load resistor connected across each pair of output pins specified in Table n. 

b. The operating voltages and input signals specified in Tables Q and IV shall be applied 
to the assembly. 

c. The input voltages shall be adjusted within the ranges specified in Table II to obtain 
the outputs specified. 

d. The voltage at each pair of input and output pins specified in Table II shall be measured. 

e. With the input signal level maintained as in d, the phase of the 800 and 3200 cps inputs 
shall be shifted by 180.0° ±1.0*. 

f. The voltage at each pair of output pins specified in Table II shall be measured. The 
scale factor shall be as specified in Table n. Reversing the phase of the ac signals 
shall reverse the polarity of the output. Reversing the polarity of the dc input signals 
of Section C, Table n, shall reverse the polarity of the output. The output voltage shall 
be within ±100 mv of that before phase or polarity reversal. 

4.3.8 Output Ripple* The output ripple test shall be performed as follows: 

a. The operating voltages specified in Table IV shall be applied to the assembly. 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Continuity. Continuity shall be as specified in Table I. 

TABLE I 


CONTINUITY 


r — 

L CONNECTOR 30A1 

RESISTANCE (ohms) 

From 

To 

From 

To 

Max 

" "P2-1 
P2-2 

Pl-83 

Pl-66 

Jl-73 

PI-52 

1.0 

P2-4 

Pl-101 

Jl-97 

PI-68 



P2-5 

Pl-100 

Jl-85 

Pl-69 



P2-7 

Pl-119 

Jl-98 

Pl-86 



P2-8 

Pl-120 

Jl-7 

Pl-72 



P2-10 

Jl-19 

Jl-84 

Pl-71 



P2-11 

Jl-6 

Jl-21 

Pl-71 

1. 

0 


3.1.2 Insulation Resistance. The resistance from each connector pin to the assembly frame 
shall be equal to or greater than 100 megohms»except for connect pin 30A1P2-13 which is <1.0 ohm. 

3.1.3 Offset Voltage. The offset voltage shall be not greater than ±40 mvdc at the output pins 
of assembly Sections C, D, E, F, I, and L specified in Table n. The offset voltage shall not 
be greater than 2.5±0.3 vdc at the output pins of Section K specified in Table II. 

3.1.4 Scale Factors. The respective scale factors for the assembly sections shall be as 
specified in Table II. 

3.1.5 Output Ripple. The maximum ripple voltage shall be less than 15 mv at the output pins 
of assembly sections C, D, E, F, 1 and L specified in Table n. 

3.1.6 Thermistor Control Circuit. The output voltage of the thermistor control circuit, 
assembly section G, shall be not less than 1.85 vdc nor greater than 2.505 vdc at the output 
pins specified in Table II. 

3.1.7 Input Impedance. The input impedance shall be less than 1 ohm at 800 cps. 

3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
1007700 and all drawings and engineering data referenced thereon. 

3.2.2 Weight. The weight of the assembly shall be measured to the nearest tenth of a pound. 

3. 2 . 3 Calibration.Reference Data* Tbs assembly shall be operated in accordance with Table 
m. The input or output voltages for the respective input or output voltages specified in Table 
m shall be recorded where applicable. 
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TABLE V 


INPUT-OUTPUT PINS AND VOLTAGES 
FOR WORKMANSHIP-VIBRATION 




INPUT 

_ i 


OUTPUT 


l 

Assembly 

Section 

Input Pins 
Connector 30A1 

* Input Parameters 

Output Pins 
Connector 30A1 

Output 

Voltage (vdc) 


Hi 

Lo 

Min 

Max 

Hi 

Lo 

Min 

Max 

A.l 

Jl-65 

Jl-66 

26.0 vdc 

30.0 vdc 

PI-61 

Jl-66 

4.36 

5.06 

A. 2 

Jl-4 

Jl-8 

26.0 vdc 

30.0 vdc 

Pl-62 

Jl-18 

4.36 

5.06 

A. 3 

Jl-19 

Jl-6 

26.0 vdc 

30.0 vdc 

Pl-59 

Jl-6 

4.36 

5.06 

| A. 4 

Jl-20 

Jl-6 

26.0 vdc 

30.0 vdc 

PI-60 

Jl-6 

4.36 

5.06 

1 

i b. i 

Jl-10 

Jl-23 

26. 95 vdc 

29.05 vdc 

Pl-45 

Jl-23 

3.92 

4.22 

B.2 

Jl-12 

Jl-23 

26. 95 vdc 

29.05 vdc 

Pl-44 

Jl-23 

3.92 

4.22 

| B.3 

Jl-11 

Jl-23 

26. 95 vdc 

29.05 vdc 

Pl-79 

Jl-23 

3.92 

4.22 

\ B.4 

Jl-46 

Jl-23 

26. 95 vdc 

29.05 vdc 

Pl-63 

Jl-23 

3.92 

4.22 

; B. 5 

if 

Jl-13 

Jl-23 

26. 95 vdc 

29.05 vdc 

Pl-46 

Jl-23 

3.92 

4.22 

C.l 

Jl-106 

Jl-93 

7.7 vdc 

8.3 vdc 

Pl-87 

Pl-72 

2.485 

2.515 

C.2 

Jl-108 

Jl-107 

7. 7 vdc 

8.3 vdc 

Pl-105* 

Pl-72 

2.485 

2.515 

f C.3 

Jl-95 

Jl-94 

7.7 vdc 

8.3 vdc 

Pi-127 

Pl-72 

2.485 

2.515 

t D.1 

Jl-96 

Jl-82 

6.75 vdc 

8.25 vac 

Pl-88 

Pl-72 

2.485 

2.515 

j D.2 

Jl-70 

Jl-71 

6.75 vac 

8.25 vac 

Pl-107 

Pl-72 

2.485 

2.515 

\ D.3 

Jl-72 

Jl-83 

6.75 vac 

8.25 vac 

Pl-128 

Pl-72 

2.485 

2.515 

1 D. 4 

I _i 

Jl-105 

Jl-103 

6.75 vac 

8.25 vac 

Pl-39 

Pl-72 

2.485 

2.515 

E. 1 

Jl-3 

Jl-2 

19.30 vac 

20.70 v&c 

Pl-131 

Pl-72 

2.485 

2.515 

E.2 

Jl-28 

Jl-40 

19.30 vac 

20.70 vac 

PI-130 

Pl-72 

2.485 

2.515 

E.3 j 

Jl-30 

Jl-31 

19. 30 vac 

20.70 vac 

Pl-110i 

Pl-72 | 

2. 485 

2.515 

E.4 ; 

; Ji-i4 

Jl-1 

19.30 vac 

20.70 vac 

Pl-90 

Pl-72 

2.485 j 

2.515 

E. 5 j 

Jl-29 

Jl-15 

19.30 vac 

20.70 vac 

Pl-91 i 

Pl-72 | 

2.485 | 

2.515 

E.6 i 

i Jl-17 

Jl-16 

19.30 vac 

20.70 vac 

i PI-108 

1 

! Pl-72 I 

L i 

2.485 | 

1 

! 2.515 

F.l 

i Jl-61 

Jl-51 

5.0 vac 

5.5 vac 

Pl-17 

Pl-72 

1 

2.485 

r-- 

2.515 

F.2 ! 

| Jl-60 

Jl-51 

5.0 vac 

5.5 vac 

Pl-18 

Pl-72 

2.485 

2.515 

F.3 \ 

Jl-50 

Jl-51 

5.0 vac 

5.5 vac 

Pl-35 

Pl-72 

2.485 

2. 515 

F. 4 

; Jl-90 

Jl-103 

5.0 vac 

5.5 vac 

Pl-58 

Pl-72 

2.485 

2.515 

F. 5 

Jl-104 

Jl-103 

5.0 vac 

5.5 vac 

Pl-40 

Pl-72 

2.485 

2. 515 

F. 6 

Jl-92 

Jl-103 

5.0 vac 

5.5 vac 

Pl-56 

Pl-72 

2.485 

2.515 

F. 7 

Jl-102 

Jl-103 

5.0 vac 

i 5.5 vac 

Pl-20 

Pl-72 

2.485 

2.515 

F. 8 

Jl-88 

Jl-103 

5.0 vac 

5.5 vac 

Pl-22 

Pl-72 

2.485 

2.515 

G. 1 

Jl-48 

Jl-49 

11803 

128003 

PI-50 

Pl-71 

[ 2.495 

2.505 

G.2 

Jl-48 

Jl-37 

11803 

128003 

Pl-15 

Pl-71 

2.495 

2.505 

G.3 

Jl-48 

Jl-47 

11803 

128003 

Pl-34 

Pl-71 

[ 2.495 

2.505 

G. 4 

Jl-48 

Jl-38 

11803 

\ 

128003 

Pl-51 

Pl-71 

! 2.495 

i _ 

2 505 
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TABLE V (Continued) 



INPUT 

[ OUTPUT 

Assembly 

Input Pins 


Output Pins 


Section 

Connector 30A1 


Connector 30A1 




Hi 

Lo 

Min 

Max 

Hi 

Lo 


Max 

H 

Jl-42 

Jl-53 

19. 8 vdc 

20.2 vdc 

Pl-55 

Pl-71 

11.35 

12.65 

I 

Jl-35 

Jl-6 

-26 vdc 

-30 vdc 

Pl-89 

Pl-71 



• 









K.l 

BE9 

Jl-32 

5.0 vac 

5.5 vac 

Pl-83 

Pl-66 

4.995 

5.005 

K.2 

ES£1 

Jl-32 

5.0 vac 

5.5 vac 

Pl-101 

Pl-100 

4.995 

5.005 

K.3 

fill 

Jl-32 

5.0 vac 

5.5 vac 

Pl-119 

Pl-120 

4.995 

5.005 

* See notes of Table II [ 


d. The continuity of the assembly shall be continuously monitored at the pins specified 
in Table VI. Any evidence of discontinuity shall be cause for rejection. The continuity 
monitoring circuitry shall have a response time of 10 psec or less for any open circuit. 


TABLE VI 
CONTINUITY 



RESISTANCE (ohms) 


To 

Max 

ISB 

Pl-52 

1.0 

■Si 

Pl-68 



■ 19 

Pl-69 



Jl-98 

Pl-86 



Jl-84 

Pl-71 

1 

0 


e. The output signals specified in Table V shall be continuously monitored during.vibration, 
The electrical measuring equipment used to monitor the output signals shall be capable 
of measuring out-of-tolerance conditions that exist for a period greater than 1 msec. 

f. During vibration, the amplitude shall have a tolerance of ±100 mv from the initial 
amplitude. The after-vibration amplitude shall have a tolerance of ±1.0 percent 
from the initial amplitude. 
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g. After vibration, the following shall be performed: 

(1) The assembly shall be examined in accordance witn 4.3.1. 

(2) The output signals snail be measured to assure compliance with Table V. The 
input signals snail have the same amplitude as tne previbration input signals. 

4.3.6 Offset Voltage. The offset voltage test shall be performed as follows: 

a. A 1 megohm ±1 percent load resistor shall be connected across each pair of output pins 
specified in Table V and Table II except assembly section K which have a 100K ±1 percent 
load resistor connected across each pair of output pins specified in Table V and Table n. 

b. Each input Hi pin specified in Table V and Table n shall be connected to its respective 
Lo pin. 

c. The operating voltages specified in Table IV shall be applied to the assembly. 

d. The dc voltage across the output pins specified in Table n shall be measured and 
shall meet the requirement specified in 3.1.3. 

4.3.7 Scale Factor. The scale factor test shall be performed as follow*;: 

a. A 1 megohm ±1 percent resistor shall be connected across each pair of output pins 
specified in Table II, except assembly section K which shall have a 100K ±1 percent 
load resistor connected across each pair of output pins specified in Table n. 

b. The operating voltages and input signals specified in Tables II and IV snail be applied 
to the assembly. 

c. The input voltages shall be adjusted within the ranges specified in Table II to obtain 
the outputs specified. 

d. The voltage at each pair of input and output pins specified in Table n shall be measured. 

e. With the input signal level maintained as in d, the phase of the 800 and 3200 cps inputs 
shall be shifted by 180.0° ±1,0*. 

f. The voltage at each pair of output pins specified in Table II shall be measured. The 
scale factor shall be as specified in Table H. Reversing the phase of the ac signals 
shall reverse the polarity of the output. Reversing the polarity of the dc input signals 
of Section C, Table II, shall reverse the polarity of the output. The output voltage shall 
be within ±100 mv of that before phase or polarity reversal. 

4.3.8 Output Ripple. The output ripple test shall be performed as follows: 

a* The operating voltages specified in Table IV shall be applied to the assembly. 
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Output Scale Factor 

Max 

0.500 

0.500 

0.500 

0.637 

0.154 

e 

s 

0.454 

0.454 

0.454 

0.562 

0.133 

! OUTPUT 1 

Output Voltage (vdc) , 

Max 

2.505 

2.505 

2.505 

2.505 

2.505 

2.505 

.505 

12.65 

4.01 

c 

2 

2.495 

2.495 

2.495 

1.85 

1.85 

1.8F 

1 

V 

1 

Output Pins 
Connector 30A1 

o 

PI-72 

PI-72 
PI-72 

Pl-71 

Pl-71 

Pl-71 

Pl-71 

Pl- 

Pl-71 

5 

Pl-17 

Pl-18 

Pl-35 

Pl-50 
Pl-15 
Pi-34 
Pl-51 

PI-55 

Pl-89 

1 INPUT | 

Input Parameters 

Max 

5.5 vac 

5.5 vac 

5.5 vac 

168012 

168012 

168012 

168012 

20.2 vdc 

-30 vdc 

Min 

5.0 vac 

5.0 vac 

5.0 vac 

158012 

158012 

158012 

158012 

19.8 vdc 

-26 vdc 

< 
a» 

x" u 
o 

o 

Jl-51 

Jl-51 

Jl-51 

Jl-49 

Jl-37 

Jl-47 

Jl-38 

Jl-53 

Jl-6 

li 

® a 
o 
U 


Jl-61 

Jl-60 

Jl-50 

Jl-48 

Jl-48 

Jl-48 

Jl-48 

Jl-42 

Jl-35 

Assembly 

Section 

W1V 

H N w H N PJ T|I VH 

Pm 6m Pm* 6 6 6 6 B « 
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TABLE V 

INPUT-OUTPUT PINS AND VOLTAGES 
FOR WORKMANSHIP-VIBRATION 




INPUT 


_ 

OUTPUT 


Assembly 

Section 

Input Pins 
Connector 30A1 

♦Input Parameters 

Output Pins 
Connector 30A1 

Out 

Volta 

put 

ge (vdc) 


Hi 

r Lo 

Min 

Max 

Hi 

Lo 

Min 

Max 

A. 1 

Jl-65 

Jl-66 

26.0 vdc 

30.0 vdc 

Pl-61 

Jl-66 

4.36 

5.06 

A. 2 

Jl-4 

Jl-8 

26.0 vdc 

30.0 vdc 

PI-62 

Jl-18 

4.36 

5.06 

A. 3 

Jl-19 

Jl-6 

26.0 vdc 

30.0 vdc 

Pl-59 

Jl-6 

4.36 

5.06 

A. 4 

Jl-20 

Jl-6 

26.0 vdc 

30.0 vdc 

PI-60 

Jl-6 

4.36 

5.06 

B.l 

Jl-10 

Jl-23 

26. 95 vdc 

29.05 vdc 

Pl-45 

Jl-23 

3.92 

1.22 

B.2 

Jl-12 

Jl-23 

26. 95 vdc 

29.05 vdc 

Pl-44 

Jl-23 

3.92 

4.22 

B.3 

Jl-11 

Jl-23 

26.95 vdc 

29. 05 vdc 

Pl-79 

Jl-23 

3.92 

4.22 

B. 4 

Jl-46 

Jl-23 

26. 95 vdc 

29.05 vdc 

PI-63 

Jl-23 

3.92 

4.22 

; b.5 

Jl-13 

Jl-23 

26. 95 vdc 

29.05 vdc 

Pl-46 

Jl-23 

3.92 

4.22 

i 

j C.l 

Jl-106 

Jl-93 

7.7 vdc 

8.3 vdc 

Pl-87 

Pl-72 

2.485 

2.515 

\ C.2 

Jl-108 

Jl-107 

7.7 vdc 

8.3 vdc 

Pl-lOSj 

PI-72 

2.485 

2.515 

j C.3 

i- 

Jl-95 

Jl-94 

7.7 vdc 

8.3 vdc 

PI-127 

Pl-72 

2.485 

2.515 

ili 

Jl-96 

Jl-82 

6.75 vdc 

8.25 vac 

Pl-88 

Pl-72 

2.485 

2.515 

D.2 

Jl-70 

Jl-71 

6.75 vac 

8.25 vac 

Pl-107 

Pl-72 

2.485 

2.515 

D.3 

Jl-72 

Jl-83 

6.75 vac 

8.25 vac 

PI-128 

Pl-72 

2.485 

2.515 

D.4 

Jl-105 

Jl-103 

45 mvac 

55 mvac 

Pl-39 

Pl-72 

2.485 

2.515 

! 

E.l 

Jl-3 

Jl-2 

19.30 vac 

20.70 vac 

Pl-131 

Pl-72 

2.485 

2.515 

E.2 

i'Jl-28 

Jl-40 

19.30 vac 

20.70 vac 

PI-130 

I Pl-72 

2.485 

2.515 

E.3 

Jl-30 

Jl-31 

19.30 vac 

20.70 vac 

Pl-llOj 

Pl-72 

2.485 

2.515 

E.4 

Jl-14 

Jl-1 

19.30 vac 

20.70 vac 

PI-90 1 

Pl-72 

2.485 

2.515 

E.5 

Jl-29 

Jl-15 

19.30 vac 

20.70 vac 

PI-91 i 

Pl-72 

2.485 

2.515 

E. 6 

Jl-17 

Jl-16 

19.30 vac 

20.70 vac 

PI-108 

Pl-72 

2.485 

2.515 

F.l 

Jl-61 

Jl-51 

5.0 vac 

5.5 vac 

Pl-17 

Pl-72 

2.485 

2.516 

F.2 

Jl-60 

Jl-51 

5.0 vac 

5.5 vac 

Pl-18 

Pl-72 

2.485 

2.515 

F.3 

Jl-50 

Jl-51 

5.0 vac 

5.5 vac ! 

Pl-35 

Pl-72 

2.485 

2.515 

F. 4 

Jl-90 

Jl-103 

5.0 vac 

6.2 vac 

Pl-58 

Pl-72 

2.485 

2.515 

F. 5 

Jl-104 

Jl-103 

5.0 vac 

6.2 /ac 

Pl-40 

Pl-72 

2.485 

2.615 

F. 6 

Jl-92 

Jl-103 

5.0 vac 

6.2 vac 

Pl-56 

Pl-72 

2.485 

2.515 

F.7 

Jl-102 

Jl-103 

5.0 vac 

6.2 vac 

Pl-20 

Pl-72 

2.485 

2.515 

F. 8 

Jl-88 

Jl-103 

5.0 vac 

6.2 vac 

Pl-22 

i Pl-72 

2.485 

2. 515 

G.l 

Jl-48 

Jl-49 

11808 

128008 

PI-50 

Pl-71 

! 2.495 

2.505 

G.2 

Jl-48 

Jl-37 

11808 

128008 

Pl-15 

Pl-71 

2.495 

2.505 

G.3 

Jl-48 

Jl-47 

11808 

128008 

PI-34 

Pl-71 

2.495 

2.505 

G.4 

Jl-48 

Jl-38 

11808 

i 

128008 

PI-51 

Pl-71 

1 2.495 

1 _ 

2 505 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identi¬ 
fication and acceptance of the Signal Conditioner Assembly, Part Number 1007700-021, 
hereafter called the assembly. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS . 

APOLLO G6N 

ND1002214 General Specification for Preservation, Packaging, Packing 

and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

STANDARDS 

Military 

MIL-STD-202C Test Methods for Electronic and Electrical Component Parts 

DRAWINGS 

APOLLO G&N 

1007700 Signal Conditioner Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications required 
by suppliers in connection with specific procurement functions should be obtained from 
the procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. - In event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

c. Documents listed in this section 
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3. REQUIREMENTS 

3.1 PERFORMANCE 


3.1.1 Continuity. Continuity shall be as specified in Table L 

TABLE I 



3.1.2 Insulation Resistance. The resistance from each connector pin to the assembly frame 
shall be equal to or greater than 100 megohms. 

3.1.3 Offset Voltage. The offset voltage shall be not greater than ±40 mvdc at the output pins 
of assembly sections C, D, E, F, I, and K specified In Table IL. The offset voltage shall not 
be greater than 2.5±0.3 mvdc at the output pins of section L specified in Table II. 

3.1.4 Scale Factors. The respective scale factors for the assembly sections shall be as 
specified in Table n. 

3.1.5 Output Ripple. The maximum ripple voltage shall be less than 15 mv at the output pins 
of assembly sections C, D, E, F, Find ^spe c ified in Table JL 

4 V* 

3.1.6 Thermistor Control Circuit. The output voltage of the thermistor control circuit, 
assembly section G, shall be not less than 1.85 vdc nor greater than 2.45 vdc at the output 
pins specified in Table H. 

3.1.7 Input Impedance. The input impedance shall be less than 1 ohm at 800 cps. 

3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
1007700 and all drawings and engineering data referenced thereon. 

3.2.2 Weight. The weight of the assembly shall be measured to the nearest tenth of a pound. 

• , I 

3.2.3 Calibration. Reference Date. T fie assembly shall be operated in accordance with Tabid 
m. The lnputor output voltagee for the respective input er output voltages specified in Table 
m shall be recorded where- applicable. 
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u 

1 

fa 

•s 

3 

s 

0.181 

0.181 

0.181 

0.181 

0.151 

0.151 

0.151 

0.151 

0.151 

0.326 

0.326 

0.326 

8SBR 

C9 09 09 09 

• d • o 

0.130 

0.130 

0.130 

0.130 

0.130 

0.130 


£ 

I 

.a 

s 

0.155 

0.155 

0.155 

0.155 

0.139 

0.139 

0.139 
0.139 
0.139 

0.300 

0.300 

0.300 

liii 

# o o o 

0.121 
0.121 
0.121 
0.121 
0.121 
0.121 


o' 

1. 

1 

o 

3 

s 

4.72 

4.72 

4. 72 

4.72 

4.08 

4.08 

4.08 

4.08 

4.08 

2.505 

2.505 

2.505 

2.505 

2.505 

2.505 

2.505 

2. 505 
2.505 
2.505 
2.505 
2.505 
2.505 


> 

I 

Min | 

o o o o 

e- *» t- t- 

4.06 

4.06 

4.06 

4.06 

4.06 

2.495 

2.495 

2.495 

2.495 

2.495 

2.495 

2.495 

2.495 

2.495 

2.495 

2.495 

2.495 

2.495 

DUTPUTS 

.i 

£ £ 

o 

Jl-66 

Jl-18 

Jl-6 

Jl-6 

Jl-23 

Jl-23 

Jl-23 

Jl-23 

Jl-23 

Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 


f 1 

o 

s 

PI-61 
PI-62 
Pl-59 
PI-60 

Pl-45 
PI-44 
Pl-79 
PI-63 
Pl-46 

PI-87 
PI-105 
Pl-127 

PI-88 
PI-107 
Pl-128 
Pl-39 

PI-131 
PI-130 
Pl-110 
PI-90 
Pl-91 
. PI-108 


Input Parameters 

Max 1 

30.0 vdc 
30.0 vdc 
30.0 vdc 

30.0 vdc 

29.05 vdc 
29.05 vdc 
29.05 vdc 
29.05 vdc 
29.05 vdc 

8.3 vde 

8.3 vdc 

8.3 vdc 

r . 
8.26 vac 
8.26 vac 
8.26 vac 
8.26 vac 

20.70 vac 
20.70 vac 
20.70 vac 
20.70 vac 
20.70 vac 
20.70 vac 

CQ 

H 

S3 

A 

Min 1 

26.0 vdc 
26.0 vdc 

26.0 vdc 
26.0 vdc 

26. 96 vdc 
26.95 vdc 
26.95 vdc 
26. 95 vdc 
26.95 vdc 

£ £ £ 

N ► ^ 

7? 

8 .76 vac 

6.76 vac 

8.76 vac 

6.76 vac 

19.30 vac 
19.30 vac 
19.30 vac 
19.30 vac 
19.30 vac 
19.30 vac 

Z 

>-* 

r- 

< 

© 

Q W 

5 u 
*1 

3 

Jl-66 

Jl-18 

Jl-6 

Jl-6 

Jl-23 

Jl-23 

Jl-23 

Jl-23 

Jl-23 

Jl-93 

Jl-107 

Jl-94 

Jl-82 

Jl-72 

Jl-83 

Jl-103 

Jl-2 

Jl-40 

Jl-31 

Jl-1 

Jl-15 

Jl-16 
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s <S 

£ 

Jl-65 

Jl-4 

Jl-19 

Jl-20 

Jl-10 

Jl-12 

Jl-11 

Jl-46 

Jl-13 

Jl-106 

Jl-108 

Jl-95 

Jl-96 

Jl-70 

Jl-72 

Jl-105 

Jl-3 

Jl-28 

Jl-30 

Jl-14 

Jl-29 

Jl-17 

Assembly 

Section 

«-l C4 09 * 

< < < < 

H N 09 V IO 

0) CQ 0Q 0) A 

C.l 

C.2 

C.3 

iH 09 «9 

Q Q Q Q 

H 

H 0) C9 V io e 

U W (4 W W W 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY 
VERIFICATION CROSS REFERENCE INDEX 


Test/Examination 

Reauirement 

Method 

Continuity 

3.1.1 

4.3.3 

Insulation Resistance 

3.1.2 

4.3.4 

Offset Voltage 

3.1.3 

4.3.6 

Scale Factors 

3.1.4 

4.3.7 

Output Ripple 

3.1.5 

4.3.8 

Thermistor Control Circuit 

3.1.6 

4.3.9 

Input Impedance 

3.1.7 

4.3.10 

Drawing Compliance 

3.2.1 

4.3.1 

Verification 

3.2.2 *3.2.3 

4.3.2 


4.2 GENERAL. The contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplishment of each test required herein. 

4.2.1 Test Conditions 

4.2.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 25* ±10°C 

b. Relative Humidity: 90% max 

c. Barometric Pressure: 28 to 32 inches of Hg 

4.2.1.2 Test Power. The following test power is required for testing the assembly: 

a. 28.040.1 vdc (adjustable) 

b. 20.040.2 vdc (adjustable) 

c. 8.040.3 vdc (adjustable) 

d. 120.040. l vdc (adjustable) 

eT^l. 5040.75V rms, 800.040.8 cps (adjustable) 

f. 28.042.8V rms, 800.040.8 cps (adjustable), C* t ^ 

g. 5.0 +0.5, -0.0, 3200.0±3.2 cps (adjustable), <$r and 45* lagging re{qr?qce, f 

h. 20.040.7 vac, 800.040.8 cps (adjustable), 5* lp&dta&seferenQg^, ' 

i. -2842 vdc 

4.2.2 Nonconforming Units. Failure of the unit to pass any examination or test of this speci¬ 
fication shall automatically classify the unit as nonconforming. Each nonconforming unit 
corrected by the contractor shall be reinspected. Reinspection may be limited to the test or 
examination which defined the nonconformance, or, when directed by the cognizant inspector, 

a complete retest and reexamination may be required. Nonconforming units which have not 
been corrected will be considered for acceptance only upon formal application by the contractor 
to the cognizant NASA representative. 
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4.3 TESTS 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 1007700. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment, and legibility 
and appearance of markings. 

4.3.2 Verification. Calibration records or data and weight measurement records shall be 
examined to verify that the requirements of 3.2.2 and 3.2.3 have been met. 

4.3.3 Continuity. The continuity between the pins specified in Table I shall be measured 
with a low voltage resistance measuring device in accordance with Method 303 of Standard 
MIL-STD-202. 

4.3.4 Insulation Resistance. The resistance from each connector pin to the assembly frame 
shall be measured in accordance with Method 302 of Standard MIL-STD-202 using a megohm- 
meter having an output voltage of 225475 vdc and limited to a short circuit current of 6.0 pa. 
The resistance shall be equal to or greater than 100 megohms. 

4.3.5 Workmanship-Vibration. The assembly shall be mounted in the vibration fixture in a 
manner similar to the way it will be mounted in service and the test shall be performed as 
follows: 


a. A 1 megohm 41 percent resistor shall be connected across each pair of output pins 
specified in Table n, except assembly section K which shall have a 100K 41 percent 
load resistor connected across each pair of output pins specified in Table n. 

b. The operating voltages and input signals specified in Tables IV and V shall be applied 
and the input signals adjusted to obtain the outputs specified in Table V. 


TABLE IV 

OPERATING VOLTAGES 


CONNECTOR 30A1 
PINS 

VOLTAGE 

FREQUENCY 

(ops) 

Hi 

Lo 


Jl-5 

Jl-6 

20.0±0.2 vdc 


Jl-9 

Jl-8 

28.0040.28V rms 

800.040.8 

Jl-59 

Jl-58 

2.040.1V rms 

3200.043.2 

Jl-45 

Jl-55 

28.0040.28V rms 

800.040.8 


c. The assembly shall be vibrated along the horizontal, vertical and lateral axes (see 
Figure 1) with a simple harmonic motion swept from 10 to 2000 cps at a rate of one 
octave per 15 seconds. The magnitude of vibration shall be 6. Og rms limited to a 
0.4 inch pp constant displacement from 10 cps to the crossover frequency. 
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TABLEV 

INPUT-OUTPUT PINS AND VOLTAGES 
FOR WORKMANSHIP-VIBRATION 



INPUT | 

OUTPUT \ 

Assembly 

Section 

Input Pins 
Connector 30A1 

* Input Parameters 

Output Pins 
Connector 30A1 

Out] 

Voltaj 

3Ut 

re (vdc) 



Lo 

Min 

Max 

1 Hi 

x--. Lo 

Min 

Max 

A. 1 

Jl-65 

Jl-66 

26.0 vdc 

30.0 vdc 

Pl-61 

Jl-66 

4.36 

5.06 

A. 2 

Jl-4 

Jl-8 

26.0 vdc 

30.0 vdc 

PI-62 

Jl-18 

4.36 

5.06 

A. 3 

Jl-19 

Jl-6 

26.0 vdc 

30.0 vdc 

Pl-59 

Jl-6 

4.36 

5.06 

A. 4 

Jl-20 

Jl-6 

26.0 vdc 

30.0 vdc 

PI-60 

Jl-6 

4.36 

5.06 

B.l 

Jl-10 

Jl-23 

26.95 vdc 

29.05 vdc 

Pl-45 

Jl-23 

3.92 

4.22 

B.2 

Jl-12 

Jl-23 

26.95 vdc 

29.05 vdc 

Pl-44 

Jl-23 

3.92 

4.22 

B. 3 

Jl-11 

Jl-23 

26.95 vdc 

29.05 vdc 

Pl-79 

Jl-23 

3.92 

4.22 

B.4 

Jl-46 

Jl-23 

26. 95 vdc 

29.05 vdc 

PI-63 

Jl-23 

3.92 

4.22 

B. 5 

Jl-13 

Jl-23 

26.95 vdc 

29.05 vdc 

Pl-46 

Jl-23 

3.92 

4.22 

C.l 

Jl-106 

Jl-93 

7.7 vdc 

8.3 vdc 

Pl-87 

PI-72 

BS 

2. 515 

C.2 

Jl-108 

Jl-107 

7.7 vdc 

8.3 vdc 

PI-105 

PI-72 

BCa 

2.515 

C.3 

Jl-95 

Jl-94 

7.7 vdc 

8.3 vdc 

PI-127 

Pl-72 

CO 

2.515 

nm 

Bn 

m 

6.75 vdc 

8.25 vac 



2.485 

2.515 


isa 

Bta 

6.75 vac 

8.25 vac 

PI-107 

BBS 

2.485 

2.515 


Jl-72 

Jl-83 

6.75 vac 

8.25 vac 

Pl-128 


2.485 

2.515 

D. 4 

Jl-105 

Jl-103 

6.75 vac 

8.25 vac 


Pl-72 

2.485 

2.515 

E.l 


Jl-2 

24.30 vac 

25.40 vac 

PI-131 

Pl-72 

2.485 

2.515 

E.2 


Jl-40 

24.30 vac 

25.40 vac 

PI-130 

Pl-72 

2.485 

2.515 

£.3 

Jl-30 

Jl-31 

24.30 vac 

25.40 vac 

Pl-110 

Pl-72 

2.485 

2.515 

E. 4 

Jl-14 

Jl-1 

24.30 vac 

25.40 vac 

PI-90 

Pl-72 

2.485 

2.515 

E.5 

Jl-29 

Jl-15 

24.30 vac 

25.40 vac 


Pl-72 

2.485 

2.515 

E. 6 

Jl-17 

Jl-16 

24.30 vac 

25.40 vac 


Pl-72 

2.485 

2.515 


Jl-61 


5.0 vac 

5.5 vac 

Pl-17 

Pl-72 

2.485 

3.816 


Jl-60 

BBtl 

5.0 vac 

5.5 vac 

Pl-18 

Pl-72 

2.485 

2.615 


Jl-50 

Jl-51 

5.0 vac 

5.5 vac 

Pl-35 

Pl-72 

2.485 

2.615 

F.4 

Jl-90 

Jl-103 

5.0 vac 

5.5 vac 

Pl-58 

Pl-72 

2.485 

2.615 

F.5 

Jl-104 

Jl-103 

5.0 vac 

5.5 vac 

Pl-40 

Pl-72 

2.485 

2.615 

F. 6 

Jl-92 

Jl-103 

5.0 vac 

5.5 vac 

Pl-56 

Pl-72 

2.485 

2.515 

F.7. 

Jl-102 

Jl-103 

6.0 vac 

5.5 vac * 

Pl-20 

Pl-72 

2.485 

2.515 

F, 8 

Jl-88 

Jl-103 

5.0 vac 

5.5 vac 

PI-22 

Pl-72 

2.485 

2.515 



Jl-49 

E 1*2311 

16808 

Pl-50 

Pl-71 

1.85 

2.45 


Bff 1 

Jl-87 


16808 

BiSU 

Pl-71 

1.85 

2.45 


Jl-48 

Jl-47 


16808 


Pl-71 

1.85 

2.45 


Jl-48 

Jl-38 

15800 - 

mm 

ESI 

P1-7F 

T.85 

-3.45 — 
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TABLE V (Continued) 



INPUT 

OUTPUT 1 

Assembly 

Section 

Input 

Connect 

Pins 
or 30A1 

Input Parameters 

Output Pins 
Connector 30A1 

Outp 

Volta* 

>ut 

re (vdc) 

Hi 

Lo 

Min 

Max 

Hi 

Lo 


Max 

H 

Jl-42 

Jl-53 

19.8 vdc 

20.2 vdc 

Pl-55 

Pl-71 

11.35 

12.65 

I 

Jl-35 

Jl-6 ‘ 

-26 vdc 

-30 vdc 

PI-89 

Pl-71 

2.485 

2.515 

J 

Jl-24 

Jl-36 

119 vdc 

121 vdc 

PI-128 

Pl-71 

2.485 

2.515 

K.l 

K. 2 
K.3 



5.0 vac 
5.0 vac 
5.0 vac 

5.5 vac 

5.5 vac 

5.5 vac 

PI-83 

Pl-101 

Pl-119 

PI-66 
Pl-100 
PI-120 

2.485 
2.485 
2.485 

wxsm 


» See notes "erf Table n -» ^ 


d. Hie continuity of the assembly shall be continuously monitored at the pins specified 
in Table VI. Any evidence of discontinuity shall be cause for rejection. The continuity 
monitoring circuitry shall have a response time of 10 psec or less for any open circuit. 


TABLE VI 
CONTINUITY 


1 CONNECTOR 30A1 

RESISTANCE (ohms) 

From 

To 

Max 

Jl-73 

Pl-52 

1.0 

Jl-97 

PI-68 

i 

Jl-85 

Pl-69 

I 

Jl-98 

Pl-86 

1 

Jl-84 

Pl-71 

i:o 


e. The output signals specified in Table V shall be continuously monitored during vibration, 
The electrical measuring equipment used to monitor the output signals shall be capable 
of measuring out-of-tolerance conditions that exist for a period greater than 1 msec. 

f. During vibration, the amplitude shall have a tolerance of ±100 mv from the initial 
amplitude. The after-vibration amplitude shall have a tolerance of ±1.0 percent 
from the initial amplitude. 
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g. After vibration, the following shall be performed: 

(1) The assembly shall be examined in accordance with 4.3.1. 

(2) The output signals shall be measured to assure compliance with Table V. The 
input signals shall have the same amplitude as the previbration input signals. 

4.3.6 Offset Voltage. The offset voltage test shall be performed as follows: 

a. A 1 megohm ±1 percent load resistor shall be connected across each pair of output 
pins specified in Table V, except assembly section K wnich shall have a 100K ±1 percent 
load resistor connected across each pair of output pins specified in Table V. 

b. Each input Hi pin specified in Table V shall be connected to its respective Lo pin. 

c. The operating voltages specified in Table IV shall be applied to the assembly. 

d. The dc voltage across the output pins specified in Table II shall be measured and 
shall meet the requirement specified in 3.1.3. 

4.3.7 Scale Factor. The scale factor test shall be performed as follows: 

a. A 1 megohm ±1 percent resistor shall be connected across each pair of output pins 
specified in Table II, except assembly section K which shall have a 100K ±1 percent 
load resistor connected across each pair of output pins specified in Table H. 

b. The operating voltages and input signals specified in Tables II and IV shall be applied 
to the assembly. 

c. The input voltages shall be adjusted within the ranges specified in Table n to obtain 
the outputs specified. 

d. The voltage at each pair of input and output pins specified in Table II shall be measured. 

e. With the input signal level maintained as in d, the phase of the 800 and 3200 cps inputs 
shall be shifted by 180.0* ±0.5°. 

f. The voltage at each pair of output pins specified in Table II shall be measured. The 
scale factor shall be as specified in Table n. Reversing the phase of the sc signals 
shall reverse the polarity of the output and the dc level of the output shall be maintained 
within ±100 mv of that before phase reversal. 

4.3.8 Output Ripple. The output ripple test shall be performed as follows: 

a. The operating voltages specified in Table IV shall be applied to the assembly. 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Continuity. Continuity shall be as specified in Table I. 

TABLE I 
CONTINUITY 


CONNECTOR 30A1 


RESISTANCE (ohms) 


JFrQgL. 


P2-1 

P2-2 

P2-4 

P2-5 

P2-7 ' 

P2-8 

P2-10 

P2-11 


PI-83 
Pl-66 
Pl-101 
PI-100 
PI-119 
Pi-120 
31-49 
^Jl-48 


From 


To 


Max 


Jl-107 

Pl-52 


-129 


-68 


-127 


-69 


-106 


-86 


-81 


-72 


-128 


r -7i 

Jl-65 

Pl-71 


1.0 


V 

1.0 


3.1.2 Insulation Resistance. The resistance from each connector pin to the assembly 
frame shall be equal to or greater than 100 megohms.except for connector pins 30A1P2-13 
and 30A1 Jl-10 which is <1. 0 ohms. 

3.1.3 Offset Voltage. The off set voltage shall be not greater than *40 mvdb at the output:pins 

of assembly Sections C, D, .E, F, I and L specified in Table U. The offset voltage shall not 
be greater than 2.5*0.3 vdc’at ihe output pins of Section K specified in Table n. , ^ 

3.1.4 Scale Factors. The respective scale factors for the assembly sections shall be as 
specified in Table II. 

3.1.5 Output Ripple. The maximum ripple voltage shall be less than 15 mv at the output 
pins of assembly sections C, D, E, F, 1 and L specified in Table H. 

3.1.6 Thermistor Control Circuit. The output voltage of the thermistor control circuit, 
assembly section G, shall be not less than 1.85 vdc nor greater than 2.505 vdo at the 
output pins specified in Table n. 

3.1.7 Input Impedance. The input impedance shall be less than 1 ohm at 800 cps. 

3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
1007700 and all drawings and engineering data referenced thereon. 

3.2.2 Weight. The weight of the assembly shall be measured to the nearest tenth of a pound. 

3.2.3 Calibration Reference Data. The assembly shall be operated in accordance with 
Table m. The input or output voltages for the respective input or outptft voltages specified 
in Table in shall be recorded where applicable. 
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d. The voltage at each pair of input and output pins specified in Table II shall be 
measured. 

e. With the input signal level maintained as in d, the phase of the 800 and 3200 cps 
inputs shall be shifted by 180.0° ±1.0° • 

f. The voltage at each pair of output pins specified in Table II shall be measured. 

The scale factor shall be as specified in Table n. Reversing the phase of the 
AC signals shall reverse the polarity of the output. Reversing the polarity of 
the DC input signals of Section C, Table n, shall reverse the polarity of the 
output. The output voltage shall be within ±100 mv of that before phase or 
polarity reversal. 

4.3.8 Output Ripple. The output ripple test shall be performed as follows: 

a. The operating voltages specified in Table IV shall be applied to the assembly. 

b. A 1 megohm ±1 percent resistor shall be connected across each pair of output pins 
specified in Table Q, except assembly section K which shall have a lOOK ±1 percent 
load resistor connected across each pair of output pins specified in Table II. 

c. The signal voltages specified in Table n shall be consecutively applied to the input 
pins; simultaneously the peak-to-peak ripple voltage test appearing across the 
corresponding output pins shall be measured. The maximum ripple voltage shall 
be as specified in 3.1.5. 

4.3.9 Thermistor Control Circuit. With the load connected across the pins specified in 

Table n for section G, the outputs for section G shall be as specified in 3.1.6. 

4.3.10 Input Impedance. With 20.0±0.2 vdc and a 800±8 cps sine wave with a maximum peak 

voltage of 10 volts applied to 30A1 Jl-82 (+) and 30A1J1-83 (-), the impedance measured at 

30A1J1-5 and 30A1 Jl-6 shall be less than 1 ohm. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 
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TABLE V 

INPUT-OUTPUT PINS AND VOLTAGES 
FOR WORKMANSHIP-VIBRATION 


INPUTS 


OUTPUTS 


Assembly 

Input Pins 


T 

Output Pins 

1 



Section 

Connector 30A1 

Burnt Parameters 

Connector 30A1_ 

’Output Voltaire fvdcl 1 

— 

Hi 

Lo 

Min 

Max 

Hi 

r ho - 

j Min 

Max 

A.l 

fJl-6 

Jl-5 

26.0 vdc 

30.0 vdc , 

Pl-tfl 

; ji-5 

j 4.36 

5.06 

A.2 

Jl-64 

Jl-63 

2G.0 vdc 

30.0 vdc | 

Pl-62 

j Jl-63 

1 4.36 

5.06 

A. 3 

Jl-49 

Jl-48 



Pl-59 

| Jl-41 

1 4.36 

5.06 

A. 4 

|Jl-47 

Jl-48 

2G. 0 vdc | 


PI-GO 

| Jl-41 



B.1 

Jl-85 

J1-G8 

2G. 95 vdc { 

29.05 vdc 1 

PI-45 

| Jl-68 

i 3.92 


B.2 Ul-84 

Jl-68 

26.95 vdc | 

29.05 vdc 1 

PI-44 

| Jl-68 

1 3. S 

2 


B.3 

^Jl-86 

Jl-68 

26.95 vdc j 

29.05 vdc ! 

Pl-79 

, Jl-68 

1 3.92 

4.22 

B.4 Ul-69 

Jl-68 

26.95 vdc j 

29.05 vdc ; 

PI-63 

Jl-68 

< 3.92 

4 . 22 

B.5 

Jl-67 


26.95 vdc ! 


PI-46 

,Jl-68 

; 3.92 

A.Z2 _ 

C.l 

3SE9I 

WTCfTH 


I Wg JB 

PI-87 

Pl-72 

2.485 

■Rl 





PI-105 

Pl-72 

; 2 * 485 



uBSm 

BBrH 

CffiHi 

HI 

Pl-127 

Pl-72 

2.485 


D.l 

Jl-59 

Jl-41 

6. 75 vac j 

8.25 vac 

Pl-88 

Pl-72 

2.485 

2.515 

D.2 

Jl-60 

Jl-43 

6.75 vac ( 

8.25 vac 


Pl-72 

2.485 

2.515 

D. 3 

Jl-77 

Jl-61 

6.75 vac ; 

8.25 vac ; 

Pl-128 

Pl-72 

2.485 

2.515 

^ D.4 tJl-19 

Jl-56 

6.75 vac 

8.25 vac 

Pl-39 

Pl-72 

_ 2.485__ 

2.515 

* 1 E.l 

Jl-2 

Jl-3 

19.3 .*ac 

20.7 vac 

PI-131 

Pl-72 

2.485 

2.515 

E.2 

Jl-25 

Jl-44 

19.3 vac 1 

20.7 /ac 

PI-130 

Pl-72 

| 2.485 

2.515 

E.3 

Jl-45 

Jl-27 

19.3 vac j 

20.7 vac 

Pl-110 

Pl-72 

; 2.485 

2.515 

E.4 

Jl-1 

Jl-23 

19.3 vac j 

20.7 vac 

Pl-90 

Pl-72 

: 2.485 

2.515 

*fc.5 

Jl-24 

Jl-42 

19.3 vac | 

20.7 vac 

PI-91 

Pl-72 

, 2.485 

2.515 

E. 6 

Jl-4 

Jl-26 

VikC T 

20.7. vac 

Pl-108 

Pl-72 

2.485 

2.515 ___ 

P 

Sl-ffa 


5. 0 vac 

5. 0 vac j 

mi 

mi 

n 

« IA 

[85 

3o 

JJ!S_ 

F.3 

Jl-111 

Jl -93 

-- 0 Tati 


Pl-36 

Pi-72 

-_^ 


1 G.l 

Jl-97 

Jl-115 

11 0 ohms 

12 0 »hms 

Pl-50 

Pl-71 

| 2:495 


! G.2 i Jl-97 

Jl-116 

llaO ohms 1 

1280 ohms 

Pl-34 

1 Pl-71 

| 2:495 


! G. 3 

Jl-97 

Jl-98 

1180 ohms; 

12 SO >hms 

Pl-15 

Pl-71 

! 2#495 


! G.4 

Jl-97 


1180 ohms . 

12tQohms, 

Pl-51 

Pl-71 



i H 

Jl-79 

Jl-78 

19.8 vdc__ 

mmm 

Pl-55 

PI-65 

; 11.35 

j 1^55 

; I 

J1-G6 

Jl-83 

-2G vdc f 

-30 vdc _ 

Pl-89 

Pl-71 


•+* 

♦ 2 K.l 

Jl-95 

Jl-114 

5.0 vac f 

5.5 vac 

PI-83 

’ Pl-66 

j 4.985 

mimm 

; *2 K .2 

Jl-96 

Jl-114 

5.0 vac | 

5.5 vac 

Pl-101 

Pl-100 

j 4.985 


* 2 K.3 

Jl-113 

Jl-114 

; 5.0 vac 

5.5 vac 

Pl-119 

PI-120 

4.985 

5.005 


1 *1 Section E leads 

j *2 Lagging 45* ±1* 


5° *1* reference 
reference 


Sections D and E ac input voltage frequency is 800 cps, and sections F and K ac input voltage 
frequencies are 3200 cps. 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Continuity. Continuity shall be as specified in Table I. 

TABLE I 
CONTINUITY 


l CONNECTOR30A1 1 

RESISTANCE (ohms) 

From 

To 

From 

To 

Max 

P2-1 

PI-83 







P2-2 

Pl-66 

Jl-107 

P 

1-52 

1 . 

0 

P2-4 

Pl-l</l 


-129 


i-68 



P2-5 

PI-100 


-127 


-69 



P2-7 ] 

Pl-119 


-106 


-86 



P2-8 

PI-120 


-81 


-72 



P2-10 

31-49 


f-128 


-71 

1 

* 

P2-11 

31-48 

Jl-65 

Pl-71 

1.0 | 


3.1.2 Insulation Resistance. Hie resistance from each connector pin to the assembly 
frame shall be equal to or greater than 100 megohms.except for connector pins 30A1P2-13 
and 30A1J1-10 which is £1.0 ohms. 

3.1.3 Offset Voltage. The offset voltage shall be not greater than *40 mvdc at the output pins 
of assembly Sections C, D, E, F, I and L specified ip Table n. The offset voltage shall not 
be greater than 2.5*0.3 vdc at the output pins of Section K specified in Table n. 

3.1.4 Scale Factors. The respective scale factors for the assembly sections shall be as 
specified in Table n. 

3.1.5 Output Ripple. The maximum ripple voltage shall be less than 15 mv at the output 
pins of assembly sections C, D, E, F t I and L specified in Table A. 

3.1.6 Thermistor Control Circuit. Hie output voltage of the thermistor control circuit, 
assembly section G, shall be not less than 1.85 vdc nor greater than 2.505 vdc at the 
output pins specified in Table n. 

3.1.7 Input Impedance. Hie input impedance shall be less than 1 ohm at 800 cps. 

3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. Hie configuration of the assembly shall be in accordance with Drawing 
1007700 and all drawings and engineering data referenced thereon. 

3.2.2 Weight. The weight of the assembly shall be measured to the nearest tenth of a pound. 

3.2.3 Calibration Reference Data. The assembly shall be operated in accordance with 
Table m. The input or output voltages for the respective input or output voltages specified 
in Table III shall be recorded where applicable. The output voltage shall be set to within 
±0. 005 vdc as specified in Table in. 
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TABLE V 

INPUT-OUTPUT PINS AND VOLTAGES 
FOR WORKMANSHIP-VIBRATION 



i- 


INPUTS 


i OUTPUTS 1 

Assembly 

Input Pins 

1 


1 Output Pins 

i 


— 

Section 

Connector 30A1 

I Input Parameters 

_Connectc 

>r 30A1 

OutDut Voltacre fvdt»\ 


I Hi 

Lo 

Min 

Max 

Hi 

Lo 

1 Min 

Max 

A.l 

(Jl-6 

Jl-5 

26.0 vdc 

30.0 vdc 

Pl-61 

Jl-5 

TT 

36 

5.06 

A. 2 

IJ1-64 

Jl-63 

26.0 vdc 

30.0 vdc 

Pl-62 

Jl-63 

4.36 

5.06 

A. 3 

(Jl-49 

Jl-48 

26.0 vdc 

30.0 vdc 

Pl-59 

Jl-41 

4.36 

5.06 

— A.4 

IJ1-47 

Jl-48 

26.0 vdc 

30.0 vdc 

Pi-60 

Jl-41 

4, 

£6 _ 

5.06 

B.1 

ul-85 

Jl-68 

26.95 vdc 

29.05 vdc 

PI-45 

Jl-68 

3. 

92 

4.22 

B.2 

Ul-84 

Jl-68 

26.95 vdc 

29.05 vdc 

PI-44 

Jl-68 

3. 

92 

4.22 

B. 3 

hJl-86 

Jl-68 

26.95 vdc 

29.05 vdc 

Pl-79 

Jl-68 

3.92 

4.22 

B.4 

ul-69 

Jl-68 

26.95 vdc 

29.05 vdc 

Pl-63 

Jl-68 

3.92 

4.22 

B. 5 

Jl-67 

Jl-68 

26.95 vdc 

29.05 vdc 

Pl-46 

Jl-68 

3. 

92 

4.22 

C.l 

wl-92 

Jl-91 

7.7 vdc 

8.3 vdc 

Pl-87 

i Pl-72 

. 2.485 

25.5 

C.2 

Jjl-132 

Jl-110 

7.7 vdc 

8.3 vdc 

Pl-105 | Pl-72 

2.485 

25.5 

I C.3 

Jl-131 

■ -Ji-iQ? 

7.7 vdc 

—8»3 vdc 

Pl-127 

Pl-72 

| 2.485 

25.5 

D.l 

jJl-59 

Jl-41 

6 .75 vac 

8.25 vac 

Pl-88 

Pi-72 

2.485 

2.515 

D.2 

Jl-60 

Jl-43 

6 .75 vac 

8.25 vac 

Pl-107 

Pl-72 

2.485 

2.515 

D. 3 

gl-77 

Jl-61 

6 .75 vac 

8.25 vac 

Pl-128 

Pl-72 

2.485 

2.515 

Dii- 

Jl-19 

Jl-56 

45 mvac 

55 mvac 

LP1-39 

Pl-72 

2.485 

2.515 

* 1 E.l 

Jl-2 

Jl-3 

19.3 me 

20.7 vac 

Pl-131 

Pl-72 

2.485 

2.515 

£.2 

Jl-25 

Jl-44 

19.3 vac 

20 .7 vac 

PI-130 

Pl-72 

2.485 

2.515 

E.3 

Jl-45 

Jl-27 

19.3 vac 

20 .7 > vac 

Pl-110 

Pl-72 

2.485 

2.515 

E.4 

Jl-1 

Jl-23 

19.3 vac 

20 .7 * vac 

Pl-90 

Pl-72 

2.485 

2.515 

E. 5 

Jl-24 

Jl-42 

19.3 vac 

20 .7 vac 

Pl-91 

Pl-72 

2.485 

2.515 

E.6 

Jl-4 

Jl-26 

vac 

£0.1. vac 

Pl-108 

Pl-72 

2.485 

2.515 

U 

ifl-iu 

mi 

5. Q vac 

5.0 vac 

5.5 vac 
i 5. a vac 

mi 


li 



— a 

—Jl-93 

5.0 van 

5.5 vac l 

Pl-35 

Pl-72 

o' A 


21 II 1 

G.l 

Jl-97 

Jl-115 

1130 ohms 

1280 >hms 

Pl-50 

PI-71 

It 495 

2.505 

G.2 

Jl-97 

Jl-116 

1180 ohms 

1280 ohms 

Pl-34 

Pl-71 

2/495 

2.505 

G.3 

Jl-97 

Jl-98 

1180 ohms 

1280 ohms 

Pl-15 

PI-71 

2/495 

2,505 

G. 4 

Jir.91 . 

- JX-80 

1180 ohms 

1280ohms 

Pl-51 

Pl-71 

2.495 

2.505 

H 

Jl-79 

Jl-78 

-19.8 vdc 

20.2 vdc 

Pl-55 

PI-65 

11.35 

12.65 

I 

Jl-66 

Jl-83 

-26 vdc 

-30 vdc I 

Pl-89 

Pl-71 

a.aoo 

a. ian 

* 2 K.l 

Jl-95 

Jl-114 

5.0 vac 

5.5 vac 

Pl-83 

PI-66 

4.985 

5.005 

* 2 K.2 

Jl-96 

•Jl-114 

5.0 vac 

5.5 vac 

Pl-101 

Pl-100 

4.985 

5.005 

1 * 2 K.3 

Jl-113 

Jl-114 

5.0 vac 

5.5 vac 

Pl-119 

PI-120 

4.985 

5.005 

LI 

Jl-20 

Jl-56 

45 mvac 

55 mvac 

Pl-58 

Pl-72 

2.485 

2.515 

L2 

Jl-57 

Jl-56 

5.0 vac 

6.2 vac 

PI-40 

Pl-72 

2.485 

2.515 

L3 

L4 .... 

Jl-21 

Jl-56 

5.0 vac 

6.2 vac 

PI-56 

Pl-72 

2.485 

2.515 

Jl-73 

Jl-56 

5.0 vac 

6.2 vac 

PI-20 

Pl-72 

2.485 

2.515 

L5 

Jl-74 

Jl-56 

5.0 vac 

6.2 vac 

Pl-22 

Pl-72 

2.485 

2.515 

I *1 Section E leads 5* ±1° reference. 







r Lagging 45* ±1° 

reference - 

. ___ 

___ 

_ 





£reau O e?oies a are E 3?00 c P ^. V ° ltagB fre< » ueno y te 800 and 8e <=«°"S F and K ac input voltage 
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d. The voltage at each pair of input and output pins specified in Table H shall be 
measured. 

e. With the input signal level maintained as in d, the phase of the 800 and 3200 cps 
Inputs shall be shifted by 180.0* ±1.0* . 

U The voltage at each pair of output pins specified in Table n shall be measured. 

The scale factor shall be as specified in Table IL Reversing the phase of the 
AC signals shall reverse the polarity of the output. Reversing the polarity of 
the DC input signals of Section C, Table n, shall reverse the polarity of the 
output. The output voltage shall be within ±100 mv of that before phase or 
polarity reversal. 

4.3.8 Output Ripple. The output ripple test shall be performed as follows: 

a. The operating voltages specified in Table IV shall be applied to the assembly. 

b. A 1 megohm ±1 percent resistor shall be connected across each pair of output pins 
specified in Table n, except assembly section K which shall have a 100K ±1 percent 
load resistor connected across each pair of output pins specified in Table n. 

c. The signal voltages specified in Table n shall be consecutively applied to the input 
pins; simultaneously the peak-to-peak ripple voltage test appearing across the 
corresponding output pins shall be measured. The maximum ripple voltage shall 
be as specified in 3.1.5. 

4 .3.9 Thermistor Control Circuit. With the load connected across the pins specified in 

Table n for section G, the outputs for section G shall be as specified in 3.1.6. 

4.3.10 Input Impedance. With 20.0=40.2 vdc and a 800±8 cps sine wave with a maximum peak 

voltage of 10 volts applied to 30A1 Jl-82 (+) and 30A1J1-83 (-), the impedance measured at 

30A1J1-82 and 30A1J1-83 shall be less than 1 ohm. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6 . NOTES. None. 
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d„ The voltage at each pair of input and output pins specified in Table n shall be 
measured. 

e. With the input signal level maintained as in d, the phase of the 800 and 3200 cps 
inputs shall be shifted by 180.0° ±1.0* . 

f. The voltage at each pair of output pins specified in Table n shall be measured. 

The scale factor shall be as specified in Table IL Reversing the phase of the 
AC signals shall reverse the polarity of the output. Reversing die polarity of 
the DC input signals of Section C, Table Q, shall reverse the polarity of the 
output. The output voltage shall be within ±100 mv of that before phase or 
polarity reversal except for Section K which shall be 0 vdc ±400 mv after reversal 
of the input. 

4*3.8 Output Ripple. The output ripple test shall be performed as follows: 

a* The operating voltages specified in Table IV shall be applied to the assembly. 

b* A 1 megohm ±1 percent resistor shall be connected across each pair of output pins 
specified in Table Q, except assembly section K which shall have a 100K ±1 percent 
load resistor connected across each pair of output pins specified in Table IL 

o* The signal voltages specified in Table II shall be consecutively applied to the input 
pins; simultaneously the peak-to-peak ripple voltage test appearing across the 
corresponding output pins shall be measured. The maximum ripple voltage shall 
be as specified in 3.1.5* 

4.3.9 Thermistor Control Circuit* With the load connected across the pins specified in 

Table n for section G, the outputs for section G shall be as specified in 3.1.6* 

4.3.10 Input Impedance. With 20.0±0.2 vdc and a 800±8 cps sine wave with a maximum peak 

voltage of 10 volts applied to 30A1 Jl-82 (+) and 30A1J1-83 ir)t the impedance measured at 

30A1J1-82 and 30A1J1-83 shall be less than 1 ohm. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6 . NOTES. None. 
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d. The voltage at each pair of input and output pins specified in Table D shall be 
measured. 

e. With the input signal level maintained as In d, the phase of the 800 and 3200 ops 
inputs shall be shifted by 180.0* *1.0* . 

L The voltage at each pair of output pins specified in Table n shall bo measured. 

The scale factor shall be as specified in Table IL Reversing the phase of the 
AG signals shall reverse the polarity of the output. Reversing the polarity of 
the DC input signals of Section C, Table n, shall reverse the polarity of the 
output. The output voltage shall bo within *100 mv of that before phase or 
polarity reversal empt for Section K which shall be 0 vde*800 mv after reversal 
of the Input. 

4.3.8 Output Ripple. The output ripple test shall be performed as follows: 

a. The operating voltages specified in Table IV shall be applied to the assembly. 

b. A 1 megohm *1 percent resistor shall be connected across each pair of output pins 
specified In Table n, except assembly section K which shall have a 100K *1 percent 
load resistor connected across each pair of output pins specified in Table IL 

o. The signal voltages specified in Table D shall be consecutively applied to the input 
pins; simultaneously the peak-to-peak ripple voltage test appearing across the 
corresponding output pins shall be measured. The maximum ripple voltage shall 
be as specified In 3.1.5. 

4.3.8 Thermistor Control Circuit. With the load connected across the pins specified in 

Table II for section G, the outputs for section G shall be as specified in 3.1.6. 

4.3.10 Input Impedance. With 20.0*0.2 vdc and a 800*8 cps sine wave with a maximum peak 

voltage of 10 volts applied to 30A1J1-82 (+) and 30A1J1-83 {-), the impedance measured at 

30AU1-82 and 30AU1-83 shall be lose than 1 ohm. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 
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1. SCOPE 

1.1 PURPOSE. 1 ..*M specification establishes the detail requirements for c omple t e identi¬ 
fication and acceptance of the Signal Conditioner Assembly, Part Number 1007700-031, 
hereafter called the assembly. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE 18SUE8. Hie following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GIN 

ND1002214 General Specification for Preservation, Packaging, Packing 

and Container Marking for APOLLO Guidance and Navigation 
Major Asaemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

STANDARDS 

* ’ 

Military 

MIL-8TD-202C Test Methods for Electronic and Electrical Component Parts 
DRAWINGS 

APOLLO GIN 

1007700 Signal Conditioner Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications required 
by suppliers in connection with specific procurement functions should be obtained from 
the procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. M event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the oonfliot. 

a. The oontract 

b. This specification 

d. Documents listed in this section • 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Continuity. Continuity shall be as specified in Table L 

TABLE I 
CONTINUITY 



3.1.2 Insulation Resistance. Hie resistance from each connector pin to the assembly 
frame shall be equal to or greater than 100 megohms. 

3.1.3 Offset Voltage. The offset voltage shall be not greater than *40 mvdc at the output ^ 
pins of assembly sections C, D, E t F, I, K and L.specified in Table H. -The'offset voltage 
Shall not be greater than 2.5*0.3 mvdc at the output pins of section L specified in Table Q. 

3.1.4 Scale Factors. The respective scale factors for the assembly sections shall be as 
specified in Table IL 

3.1.5 Output Ripple. The maximum ripple voltage shall be less than 15 mv at the output 
pins of assembly sections C, D, E, F, 1 axkf L apoctfifedinTabl* A. 

3.1.6 Thermistor Control Circuit. The output voltage of the thermistor control circuit, 
assembly section G, shall be not less than 1.85 vdc nor greater than 2.45 vdc at the 
output pins specified in Table II. 

3.1.7 Input Impedance. The input impedance shall be less than 1 ohm at 800 cps. 

3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
1007700 and all drawings and engineering data referenced thereon. 

3.2.2 Weight. The weight of the assembly shall be measured to the nearest tenth of a pound. 

3.2.3 Calibratioii RefhEenoe Data. oIThe asseitlbly shall be: operated in accordance with 
Table EL The input or output voltagesior the respective input or output’voltages specified 
in Table IH shall be rocordedLwhere applicable. 
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Jl-41 

Jl-68 

Jl-68 

Jl-68 

Jl-68 

Jl-68 

Jl-91 

Jl-110 

Jl-109 

Jl-41 

Jl-43 

Jl-61 

Jl-56 

„ $ K 3 3 8 

1 1 1 1 1 1 
r-t iH *H *H *H 

sss 
1 1 1 

►» 

Jl-115 

Jl-116 

Jl-98 

Jl-90 

S 

Jl-6 

Jl-64 

Jl-49 

Jl-47 

Jl-85 

Jl-84 

Jl-86 

Jl-69 

Jl-67 

Jl-92 

Jl-132 

Jl-131 

Jl-59 

Jl-60 

Jl-77 

Jl-19 

Jl-2 

Jl-25 

Jl-45 

Jl-1 

Jl-24 

Jl-4 

i i i 
H H H 

►* 

Jl-97 

Jl-97 

Jl-97 

Jl-97 

ASSEMBLY 

SECTION 

4 < < < 

A A A fl n 

C.1 

C. 2 

C.3 

D.l 

D. 2 

D.3 

D. 4 

H N n V 10 0 

F.l 

F. 2 

F.3 

H NM0 

d d d d 

• * * * 
e • * e 






















APOLLO GAN Specification 
P82016145 REV — 



m~t4. 



| 

1 




















































TABLE m Calibration (Continued) 






APOLLO GIN Specification 
PS2016145 REV ~ 


4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY 
VERIFICATION CROSS REFERENCE INDEX 


Test/Examination 

Requirement 

Method 

Continuity 

3.1.1 

4.3.3 

Insulation Resistance 

3.1.2 

4.3.4 

Offset Voltage 

3.1.3 

4.3.8 

Scale Factors 

3.1.4 

4.3.7 

Output Ripple 

3.1.5 

4.3.8 

Thermistor Control Circuit 

3.1.6 

4.3.9 

Input Impedance 

3.1.7 

4.3.10 

Drawing Compliance 

3.2.1 

4.3.1 

Verification 

3.2.2 and3.2.3 

4.3.2 


4. S GENERAL. Hie contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplishment of each test required herein. 

4.2.1 Test Conditions 

4.2.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 25**10*C 

b. Relative Humidity: 90% max 

o. Barometric Pressure: 28 tp 32 inches of Hg 

4.2.1.2 Test Power. Hie following test power is required for testing the assembly: 

a. 28.0±0.1 vdc (adjustable) 

b. 20.0±0.2 vdc (adjustable) 
o. 8.0±0.3 vdc (adjustable) 

d. 120.0±0<4 vdc (adjustable) ~ 

e. 7.5010.15V rms, 800.0*0.8 ops (adjustable) 

f. 28.012.8V rms, 800.010.8 ops (adjustable), 45* lagging reforscee 

g. 5.0 +0.5, -0.0, 3200.0i3.2 ops (adjustable), 0* and 46* lagging reference J 

h. 20.010.7 vac, 800. OlO. 8 ops (adjustable), leading reference — 

i. -2812 vdc 

4.2.2 Nonconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonoonforming. Each nonconforming 
unit corrected by the contractor shall be re inspected. Reinspection may be limited to the 
test or examination which defined the nonconformanoe, or, when directed by the cognizant 
Inspector, a complete retest and reexamination may be required. Nonoonforming units which 
have not been corrected will be considered for acceptance only upon formal application by 
the contractor to the oognizant NASA representative. 
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4.3 TESTS 

4.3.1 Drawing Compliance. Hie assembly shall be visually examined for compliance to 
the requirements of Drawing 1007700. Particular attention shall be given to inspection 
for nicks, scratches, burrs, dents, encapeulant defects, contaminants, pin misalignment, 
and legibility and appearance of markings. 

4.3.2 Verification. Calibration records of data and weight measurement records shall be 
examined to verify that the requirements of 3.2.2 and 3.2.3 have been met. 

4.3.3 Continuity. The continuity between the pins specified in Table I shall be measured 
with a low voltage resistance measuring device in accordance with Method 303 of Standard 
MIL-STD-202. 

4 . 3.4 Emulation Resistance. The resistance from each connector pin to the assembly frame 
yh«n be measured in accordance with Method 302 of Standard MIL-STD-202 using a megohm- 
meter having an output voltage of 225*75 vdc and limited to a short circuit current of 6.0 pa. 
The resistance shall be equal to or greater than 100 megohms. 

4 . 3 . • Workmanship-Vibration. The assembly shall be mounted in the vibration fixture in 
e manner similar to the way it will be mounted in service and the test shall be performed as 
follows: 


a* A 1 megohm el percent resistor shall be connected across each pair of output pins 
specified in Table n, exoept assembly section K which shall have a load resistor 
I-of lMKftl pen will l i w nsSii n il n a n each pair of output pins specified in Table IL 

b. The operating voltages and input signals specified in Tables IV and V shall be 
applied and the input signals adjusted to obtain the outputs specified in Table V. 

o. The assembly shall be vibrated along the horizontal, vertical and lateral axes (see 
Figure 1) with a simple harmonic motion swept from 10 to 2000 ops at a rate of one 
octave per 15 seconds. The magnitude of vibration shall be 6. Og rms limited to a 
0.4 inch pp constant displacement from 10 cps to the crossover frequency. 

d. The continuity of the assembly shall be continuously monitored at the pins specified 

in Table VL Any evidence of discontinuity shall be cause for rejection. The continuity 
. monitoring circuitry shall have a response time of 10 psee or less for any open 
circuit. 

e. The output signals specified in Table V shall be continuously monitored during vibration. 
The electrical measuring equipment used to monitor the output signals shall be capable 
of measuring out-of-tolerance conditions that exist for a period greater than l~msec. 

f. Dttriflg vibration, the amplitude shall have a tolerance of *100 mv from the initial 
amplitude. The after-vibration amplitude shall have a tolerance of *1.0 percent 
from the initial amplitude. 
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TABLE nr 

OPERATING VOLTAGES 
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TABLE V 

INPUT-OUTPUT PINS AND VOLTAGES 
FOR WORKMANSHIP-VIBRATKDN 


Assembly 

Section 


A.l 
A. 2 
A.S 
A. 4 


Input Pins 
Connector 30A1 


Hi 


Jl-6 

Jl-64 

Jl-49 

Jl-47 


Lo 


Jl-5 

Jl-63 

Jl-41 

Jl-41 


INPUTS 


Input Parameters 


Min 


26.0 vdc 
26.0 vdc 
26.0 vdc 
26.0 vdc 


Max 


30.0 vdc 
30.0 vdc 
30.0 vdc 
30.0 vdc 


OUTPUTS 


Output Pins 
Connector 30A1 


Hi 


Pl-61 

Pl-62 

Pl-59 

Pl-60 


Lo 


Jl-5 

Jl-63 

Jl-41 

Jl-41 


Output Voltage (vdc) 


Min 


4.36 
4.36 
4.36< 
4.36 


Max 


5.06 

5.06 

5.06 

5.06 


B.l 

B.2 

B.3 

B.4 

- B-5_ 


Jl-85 

Jl-84 

Jl-86 

Jl-69 

Jl-67 


Jl-68 

Jl-68 

Jl-68 

Jl-68 

Jl-68 


26.95 vdc 
26.95 vdc 
26.95 vdc 
26.95 vdc 
26.95 vdc 


29.05 vdc 
29.05 vdc 
29.05 vdc 
29.05 vdc 
29.05 vdc 


Pl-45 

Pl-44 

Pl-79 

Pl-63 

Pl-46 


Jl-68 

Jl-68 

Jl-68 

Jl-68 

Jl-68 


3.92 

3.92 

3.92 

3.92 

3.92 


4.22 
4.22 
4.22 
4.22 
4.22 


C.1 
C. 2 
C. 3 


Jl-92 

Jl-132 

Jl-131 


Jl-91 

Jl-110 

Jl-109 


7.7 vdc 
7.7 vdc 
7.7 vdc 


8.3 vdc 

5.3 vdo 

8.3 vdc 


Pl-87 

Pl-105 

Pl-127 


Pl-72 

Pl-72 

Pl-72 


2.485 

2.485 

2.485 


25.5 

25.5 

25.5 


D.1 
D. 2 
D.3 
D. 4 


Jl-59 

Jl-60 

Jl-77 

Jl-19 


Jl-41 

Jl-43 

Jl-61 

Jl-56 


S./TB* vdc 
6 ;. 7 & Vaa 
fc.7& vac 
6w.7B vac 


8V26 vac 
8426 vac 
S.2&; vac 
851.26, vac 


Pl-55 

Pl-107 

Pl-128 

Pl-39 


Pl-72 

P1-T2 

Pl-72 

Pl-72 


2.485 

2.485 

2.485 

2.485 


2.515 

2.515 

2.515 

2.515 


plE.l 
E. 2 
E.3 
E.4 
E. 5 
E.6 


Jl-2 

Jl-25 

Jl-45 

Jl-1 

Jl-24 

Jl-4 


Jl-3 

Jl-44 

Jl-27 

Jl-tft 

Jl-42 

Jl-26 


24.30 vac 
24.30 vac 
24.30 vac 
24.30 vac 
24.30 vac 
24.30 vac 


25.40 vac 
25.40 vac 
25.40 vac 
25.40 vac 
25.40 vad 
25.40 vad 


Pl-131 

Pl-130 

Pl-110 

Pl-90 

Pl-91 

Pl-108 


Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 


2.485 

2.485 

2.485 

2.485 

2.485 

2.485 


2.515 
2.515 
2.515 
2.515 
2.515 
2.515 


F.l 
F.2 
F. 3 
F. 4 
.5 
.6 


Jl-94 

Jl-112 

Jl-111 

Jl-33 

Jl-43 

Jl-44 


Jl-93 

Jl-93 

Jl-93 

Jl-32 

Jl-32 

Jl-32 


5.0 vao 
5.0 vao 
5.0 vao 
5.0 vao 
5.0 vao 
5.0 vac 


5.5 vac 
5.5 vao 
5.5 vao 
5.5 vao 
5.5 vao 
5.5 vac 


Pl-17 

Pl-18 

Pl-35 

Pl-38 

Pl-21 

Pl-57 


Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 

Pl-72 


2.485 

2.485 

2.485 

2.485 

2.485 

2.485 


2.615 

2.4t5 

2.515 

2.515 

2.515 

2.515 


G.l 
G. 2 
G. 3 
G.4 


Jl-97 

Jl-9? 

J1-9T 

Jl-97 


Jl-115| 

Jl-116 

Jl-98 

Jl-98 


1580 ohms] 
1580 ohms 
1580 ohms 
1580 ohms 


1680 ohm i 
1680 ohms 
1680 ohms 
1680 ohms 


Pl-50 

Pl-34 

Pl-15 

Pl-51 


Pl-71 

Pl-71 

Pl-71 

Pl-71 


1.85 

1.85 

1.85 

1.85 


2.45 

2.45 

2.45 

2.45 


H 


Jl-79 


Jl-78 


19.8 vdc 


20.2 vdc 


Pl-55 


Pl-65 


11.35 


12.65 


Jl-66 


Jl-83 


-26 vdc 


-30 vdc 


Pl-89 


Pl-71 


2.485 


2. 515 


FkTT 

‘ 2 K. 2 
2 K.3 


Jl-95 
Jl-96 
Jl-113 


Jl-114 
J1-114 
Jl-114 


5.0 vac 
5.0 vao 
5.0 vac 


5.5 vac 
5.5 vao 
5.5 vac 


P2-16 

P2-14 

P2-18 


P2-17 

P2-15 

P2-19 


4.985 

5.965 

4.985 


5.005 

5.005 

4.005 


*1 Section £ leads 5* reference 
* 2 Lagging 45° reference ,-ji_. 

Sections D and E ac input voltage frequency is 800 cps, and sections F, K, and L ac input 
volt a ge frequencies are 3200 cps. N - ^' _ - 
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TABLE VI 
CONTINUITY 



g. After vibration, the following shall be performed: 

(1) The assembly shall be examined in aooordanoe with 4.3.1. 

(2) The output signals shall be measured to assure oomplianoe with Table V. 

The input signals shall have the same amplitude as the previbration input 
signals. 

4.3.6 Offset Voltage. The offset voltage test shall be performed as follows: 

a. A 1 megohm ±1 percent load resistor shall be connected across each pair of output 
pins specified in Table V, exoept assembly section K which shall have a lOOKfcl 
percent load resistor connected across each pair of output pins specified in Table V. 

b. Each input Hi pin specified in Table V shall be connected to its respective Lo pin. 

o. The operating voltages specified in Table IV shall be applied to die assembly. 

d. The do voltage across the output pins specified in Table II shall be measured and 
shall meet the requirement specified in 3.1.3. 

4.3.7 Scale Factor. The scale factor test shall be performed as follows: 



A 1 megohm 41 percent resistor shall be connected across each pair of output 
pins specified in Table H, except assembly section K which shall have a 100K41 
percent load resistor connected across each pair of output pins specified in Table Q. 

The operating voltages and input signals specified in Tables n and IV shall be 
applied to the assembly. 

The input voltages shall be adjusted within the ranges specified in Table n to 
obtain the outputs specified. 
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d. The voltage at each pair of input and output pins specified in Table n shall be 
measured. 

e. With the input signal level maintained as in d, the phase of the 800 and 3200 ops 
inputs shall be shifted by 180.0* ±0.5*. 

f. The voltage at each pair of output pins specified in Table II shall be measured. 

The scale factor shall be as specified in Table n. Reversing the phase of the 
ac signals shall reverse the polarity of the output and the dc level of the output 
■hail be maintained within ±100 mv of that before phase reversal. 

4.3.8 Output Ripple. The output ripple test shall be performed as follows: 

a. The operating voltages specified in Table IV shall be applied to the assembly. 

b. A 1 megohm ±1 percent resistor shall be connected across each pair of output pins 
specified in Table n, except assembly section K which shall have a lOORfcl percent 
load resistor connected across each pair of output pins specified in Table IL 

o. The signal voltages specified in Table II shall be consecutively applied to the input 
pins; simultaneously the peak-to-peak ripple voltage test appearing across the 
corresponding output pins shall be measured. The maximum ripple voltage shall 
be as specified in 3.1.5. 

4.3.9 Thermistor Control Circuit. Withihr load connected across the pins specified in 

Table n for section G, the outputs for section G shall be as specified in 3.1.6. 

4.3.10 Input Impedance. With 20.0±0.2 vdc and a 800±8 cps sine wave with a maximum peak 

voltage of 10 volts applied to 30AU1-5 (9) and 30AU1-6 (-), the impedance measured at 

30AU1-5 and 30AU1-6 shall be less than 1 ohm. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in aooordanoe with Specification ND1002214. 

6. NOTES. None. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identifi¬ 
cation and acceptance of the Signal Conditioner, Frame Assembly, hereafter called the 
assembly. Part Number 1007670*^)21. 

I. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GUI 

ND1002214 General Specification for Pre se rv at ion, 

Packaging, Packing, and Container Marking 
of APOLLO Guidance and Navigation Major 
Assemblies, Assemblies, Subassemblies, 

Parts and Associated Ground Support Equipment 

STANDARDS 

Military 

MIL-8TD-202 Test Methods for Electronic and Electrical 

Component Parts 

DRAWINGS 

APOLLO G&N 

1007670 Signal Conditioner, Frame Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers in connection with specific procurement functions should be obtained from the 
procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. - In event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL 
APOLLO Management of the conflict. 

a. The contract 

b. This specification 

c. Documents listed in this section 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY VERI¬ 
FICATION CROSS REFERENCE INDEX 


Test/Examination 

• Requirement 

Method 

Continuity and DC Resistance and Shorting 

3.1.1 

4.3.4 

Insulation Resistance 

3.1.2 

4.3.5 

Drawing Compliance 

3.2.1 

4.3.1 

Verification 

3.2.2 

4.3.2 


4.2 GENERAL. The contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplishment of each test requ*~ed herein. 

4.2.1 Test Conditions 

4.2.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 25* *10*C 

b. Relative Humidity: 90% max 

c. Barometric Pressure: 28 to 82 inches of Hg 

4.2.2 Nonconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal application 
by the contractor to the cognizant NASA representative. 

4.3 TESTS 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the requirements of Drawing 1007670. Particular attention shall be given to inspection for 
nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment, and 
legibility and appearance of markings. 

4.3.2 Verification. Weight measurement records shall be examined to verify that the 
requirement of 3.2.2 has been met. 

4.3.3 Workmanship-Vibration. For spares only, the assembly shall be vibrated with dummy 
modules which simulate the respective module weight and connect the proper connector pins for 
continuity during the vibration test. The shorted pins for the dummy modules shall be as 
specified in Table n. The assembly shall be mounted in the vibration fixture in a 
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TABLE n 


WORKMANSHIP-VIBRATION CONTINUITY CHECK 


DUMMY MODI 

JLE SHORTED PINS 

I _ CONTINUITY FOR CONNECTOR I 

From 

To 

From 

To M 

J2-4 

J2-3 

Jl-107 

Jl-9 

J4-13 

J4-15 

_ . 

13 



J7-18 

J7-20 


105 



J5-20 

J5-17 


16 



J6-13 

J6-18 


61 

Jl-9 

J2-10 

J2-8 


108 

Jl-5 

J5-13 

J5-14 


2 



J4-44 

J4-41 


53 



J4-34 

J4-40 


37 



J6-12 

J6-21 


60 



J7-6 

J7-3 


70 

J1 

-5 

J7-15 

J7-19 


96 

J1 

-8 

J5—12 

J5-16 


1 



J6-11 

J6-19 


50 



J2-2 

J2-5 


r 106 



J4—30 

J4-33 

Jl-42 

J1 

-8 

J2 —13 

J2-11 

Jl-94 

J1 

-7 

J5-21 

J5-18 

Jl-17 



J6-10 

J6-5 

Jl-51 



J3-5 

J3-2 

Jl-104 " 



J7-7 

J7-4 

Jl-71 



— 

— 

Pl-72 

J1 

-7 

P2 -8 

P2-11 

PI-120 

J1 

-6 

J2-1 

J2-7 

Jl-93 



J6-8 

J6-16 

Pl-17 


-- 

J5-11 

J5-15 

Jl-3 



J4-43 

J4-49 

Jl-48 



J4-48 

J4-42 

Jl-49 



J7-22 

J7-25 

Pl-39 



J7-8 

J7-2 

Jl-83 



J4-4 

J4-3 

J1 

-18 



J4-2 

J4-1 

J1 

-20 

Jl- 

-6 


— 

PI-71 1 

Jl- 

-21 

. - 

_ 

J1 

-84 



J4-27 

J4-47 

J1 

-11 



J4-25 

J4-45 

J1 

-12 



J7-11 

J7-12 

Pl-89 1 

Jl-21 

J4-7 

J4-20 

J1 

-66 1 

Jl-19 

P2-7 

P2-10 

Pl-119 1 

Jl- 

19 1 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY VERI¬ 
FICATION CROSS REFERENCE INDEX 


Test/Examination 

Requirement 

Method 

Continuity and DC Resistance and Shorting 

3.1.1 

4.3.4 

Insulation Resistance 

3.1.2 

4.3.5 

Drawing Compliance 

3.2.1 

4.3.1 

Verification 

3.2.2 

4.3.2 


4.2 GENERAL. The contractor responsible for the manufacture of the assembly shall be 
responsible for the acoomplisnment of each test required herein. 

4.2.1 Test Conditions 

4.2.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 25*±10*C 

b. Relative Humidity: 90% max 

o. Barometric Pressure: 28 to 32 inches of Hg 

4.2.2 Nonconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the oognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal applica¬ 
tion by the contractor to the oognizant NASA representative. 

4.3 TESTS 

4.3.1 Drawing Compliance. The assembly shall be visually examined for oomplianoe to 
the requirements of Drawing 1007670. Particular attention shall be given to inspection for 
nicks, scratches, burrs, dents, encapsulate defects, contaminants, pin misaslingment, and 
legibility and appearance of markings. 

4.3.2 Verification. Weight measurement records shall be examined to verify that the 
requirement of 3.2.2 has been met. 

4.3.3 Workmanship-Vibration. For spares only, the assembly shall be vibrated with dummy 
modules which simulate the respective module weight and connect the proper connector pins for 
continuity during the vibration test. The shorted pins for the dummy modules shall be as 
specified in Table II. The assembly shall be mounted in the vibration fixture in a manner 
similar to the way it will be mounted in service so that it will be vibrated along the axes shown 
in Figure 1. The assembly shall be vibrated with simple harmonic motion swept from 10 to 
2000 ops at a rate of one octave/15 sec. The magnitude of vibration shall be 3.5g rms limited 
to a 0.3 inch pp constant displacement from 10 cps to the crossover frequency. During vibra¬ 
tion the continuity of the assembly shall be constantly monitored at the pins specified in Table IL 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identi¬ 
fication and acceptance of the Inertial Measuring Unit, Part Number 2018601-041. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 
APOLLO G&N 

ND1002071 Process Specification, Soldering of Electrical Connections 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

PS2010604 Procurement Specification, Product Configuration 

and Acceptance Test Requirements, APOLLO 
CM/LEM G&N System Requirement Items 


North American Aviation 

MH01-01349-416 Ethylene Glycol-Water Solution 

STANDARDS 
Military 

MIL-STD-202C Test Methods for Electronic and Electrical 

Component Parts 

DRAWINGS 

APOLLO G&N 

2018601 Inertial Measuring Unit Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers in connection with specific procurement functions should be obtained from the 
procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. - In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

c. Documents listed in this section 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Inputs. The assembly shall function as specified herein when supplied with the 
following inputs: 

a. Gimbal angle resolver: 28.00±0.42V rms, 800±10“® cps 

b. Control heater: 22 to 33.5 vdc Standby; 24.5 to 33.5 vdc operate 

c. Blower and IRIG wheel: <A28.0 ±1.4V rms <f >B 28.0 ±2. IV rms 800±10“® cps 

d. Ducosyn: 28.60±0.43 V rms 3200±10“ 6 cps at feedback 

e. Gimbal Mounted Electronics: 24.5 to 33.5 vdc 

f. GSE heater: 31V maximum from the GSE temperature control equipment 

3.1.2 Characteristics 

3.1.2.1 Heat Exchanger Leak Rate. The leak rate of the heat exchanger shall be 5 x 10“ 6 
std cc/sec of helium, maximum, at a differential pressure of 77.5 + 4.0, -0.0 psig of helium. 

3.1.2.2 Heat Exchanger Pressure Drop ., The heat exchanger pressure drop shall be 1.2 to 
1.6 inches of Hg at a water glycol coolant flow rate of 33±1 lb/hr at an inlet temperature of 
45° ±2°F and an ambient temperature of 75° ±4°F. 

3.1.2.3 PI PA Temperature . In the IMU operate mode (See 6.2) the temperature control 
point of the PIPA's shall be within the range of 129.2* to 13l.2°F with ±0.5°F maximum 
instability under the following environment. 

_Q 

a. Ambient pressure: one atmosphere to a vacuum of 10 torr 

b. Ambient temperature: 0* to 160°F in a vacuum of 10”^ torr, 20* to 107°F at one 
atmosphere pressure 

c. Coolant temperature: 32° to 55°F 

d. Coolant flow: 25 to 48 lb/hr (33±3 lb/hr nominal) 

e. Gimbal position: Any 

f. Supply voltage: As specified in 3.1.1. a through e 

g. Temperature sensing element current: 

(1) PIPA: 6.00±0.12 ma dc 

(2) IRIG: 2.00±0.04 ma dc 

3.1.2.4 IRIG Temperature . In the IMU operate mode, the temperature control point of the 
IRIG's shall be within the range of 133.S«tol36.5^ With £l.0°F max instability 

under the environment specified in 3.1.2.3. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIR EM ENTS/QUA UTY 
VERIFICATION CROSS REFERENCE INDEX 


Test/Examination 

Requirement 

Method 

Heat Exchanger Leak Rate 

3.1.2.1 

4.3.2 

Heat Exchanger Pressure Drop 

3.1.2.2 

4.3.3 

PIP A Temperature 

3.1.2.3 

4.3.5. 5 

IRIG Temperature 

3.1.2.4 

4.3.5.5. 

Standby to Operate Time 

3.1.2.5 

4.3.5.6 

Standby to Operate Temperature Change 

3.1.2.6 

4.3.5. 7 

Temperature Alarm 

3.1.2. 7 

4.3.5.1 

Blower Operation 

3.1.2. 8 . 

4.3.5.2 

Blower, Fixed Heater and Bias Heater 

3.1.2.9 

4.3.5.3 

Current 



Temperature Control Current 

3.1.2.10 

4.3.5.4 

Coolant Composition 

3.1.2.11 

4.3.18 

Torque Motor Phasing 

3.1.2.12 

4.3.6 

IX and 16X Resolver Phasing 

3.1.2.13 

4.3.7 

Precision Resolver Alignment Module 

3.1.2.14 

4.3.8 

PIP Phasing 

3.1.2.15 

4.3.9 

IRIG and Gyro Error Resolver Phasing 

3.1.2.16 

4.3.10 

Balance 

3.1.2.17 

4.3.11 

Gimbal Torque 

3.1.2.18 

4.3.12 

Pressure 

3.1.2.19 

4.3.13 

Telemetry Signal Outputs 

3.1.2. 20 

4.3.14 

PTC Interlock 

3.1.2.21 

4.3.15 

Resistance 

3.1.2.22 

4.3.4 

Drawing Compliance 

3.2.1 

4.3.1 

Continuity and DC Resistance 

3.2.2.1 

4.3.17 

Insulation Resistance 

3.1.2.23 

4.3.16 

Selection of Heater Padding Resistors 

3.2.2. 2 

4.3.17 


4.2 GENERAL. Tlie contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplishment of each test required herein. 

4.2.1 Test Conditions 

4.2.1.1 Inertial Component Temperature. Unless otherwise specified, the inertial component 
temperatures shall be maintained as follows: 

a. IRIG: 135.0* ±5.0*F 

b. PIP: 130.5°±5.0*F 
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3.1.2.14 Precision Resolver Alignment Module . The 16X resolver sine outputs, at the 
pins specified in Table III, shall increase 0.36V rms, minimum, in-phase, with respect 
to the resolver excitation when the precision resolver alignment module potentiometers 
are rotated fully cw from the extreme ccw position for each axis. 

TABLE in 

PRECISION RESOLVER ALIGNMENT MODULE SENSITIVITY 


AXIS 

16X RESOLVER OUTPUT TERMINALS* 1 

Hi 

_Lo_ 

Inner 



Middle 



Outer 




♦The gimbals shall be locked such that the 16X resolver outputs 
at the terminals shown shall be 0 to 0.6 volt in phase with 
respect to the resoiver excitation. 


3.1.2.15 PIP Phasing 

m. The "X” PIP shall be approximately at null when the gimbals and stable member 
are at the normal zero positions (see Figure 1). The "X" PIP output at pins 
J2-6 (Hi) and J2-7 (Lo) shall increase in phase when the float is driven away 
from null with a ccw rotation of the stable member as viewed from the resolver 
end of the IGA. 

b. The ”Y” PIP shall be approximately at null when the gimbals and stable member 
are at the normal zero positions. The "Y" PIP output at pins J2-17 (Hi) and 
J2-18 (Lo) shall increase in phase when the float is driven away from null with 
a cw rotation of the OG as viewed from the resolver end of the OGA. 

e. The "Z" PIP shall be approximately at null when the MG and stable member are 
at their normal zero positions and the OG is 90* ccw from its normal zero 
position. The "Z" PIP output at pins J2-35 (Hi) and J2-36 (Lo) shall increase 
' in phase when the float is driven away from null by a cw rotation of the OG as 
viewed from the resolver end of the OGA. 

3.1.2.16 IRIG and Gyro Error Resolver Phasing . The IRIG and gyro error resolver 
outputs shall be as specified in Table IV when torqued electrically from null. 
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•election of the proper resistor. Allow for stabilization alter may adjustment. 

b. With the control heater duty cycle at 20*5 percent the average PIPA temperature 
shall be within 0.25*F of the values obtained in 3.2.2.2.2. a and 3.2.2.2.3. a. 

If the requirement Is not met, repeat 3.2.2.2.2. a and 3.2.2.2.3. a. 

s ' 2 ' 2 " 2 ' 4 Selection of PIPA Fixed Heater Paddi ng Resistor ran . With the control heater 
duty cycle at 20*5 percent, allow for stabilization and record AT. If the AT is equal to or 
less than 4.9*F, a 1020 ohm resistor shall be selected for the PIPA Axed heater paddii* 
resistor (R3); and If the AT is greater than the resistor shall be selected to achieve 

a AT of 4 8 # F *0.1*F. Allow tor stabilisation alter any adjustment. Record the current 
through R3 after selection of the proper resistor. * 

3.2.2.2.5 St fostlop 9f Thermostat Bias Heater Padding Resistor (Rfl. With the control 
heater duty cycle at 20*6 percent, the thermostat bias heater padding resistor (R5) shall 
be selected to set the average PIPA temperature at£30.20* *0.1ST. Allow for stabilization 
after any adjustment. ( 

t 

S.2.2.*.« S gjgglUm of Slower Control Thermostat B ias Heater Padding Resistor (R6V 
With the control heater duty cycle at 43 +0,-5 percent, the blower control thermostat bias 
heater padding resistor (R0) shall be selected to just turn OFF the blowers. Allow for 
repeatable cycling after any adjustment and record the total blower current. 

3.2.2.2.7 flgE Heater Padding Res istor (R2L The GSE heater padding resistor (R2) 
shall be of the value selected in 3.2.2.2.2. b. 

S * 2 - 2 * 2 - 8 Sel ectio n Of Alarm Thermostat Anticipatory Heat e r Padding Resistor R 10 . 

Select a resistor which will result in double the current through R10 as measured through 
R4 when the control heaters switch on. Use the resistor oalled out on the drawing which 
most closely approximates this requirement. 

i 

3.2.2.2.9 S election of Alarm Thermostat Bias Heater P adding Resistor <R9L Select a 
resistor which will result in the current specified in Figure 2 through R9 as determined by 
the current measured through R3. Use the resistor called out on the drawii* which most 
closely approximates this requirement. 
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4.2.1.2 BBYlrOMPgntol * Unless otherwise specified, the unsealed assemblies ■>*•11 be 
tested under the following ambient conditions. 

a. Temperature: 75* *4*F 

b* Relative Humidity: 50 percent max . 

c. Pressure Differential: Internal positive 0.01 Inch H 2 O. 

d. Partial Count Tolerance: Maximum of 100,000 partlcloa/ou ft. of air between 
1 and 10 micron*. Maximum of 25.000 partlclea/cu ft. of air treater than 10 
microns. 

e. Atmospheric Pressure: 14.7*1.0 pels 

4 * 2,1,3 XfilLSaacsr* The following electrical Inputs are necessary to perform the tests 
specified herein: 

a. GtmbaLaogle resolver: 28.0a2.5V rms. 800*60 ops 

b. Control heater: ***#-*> 38.5 vdc standby, 24.6 to 33.5 vdc operate 

c. Blower and DUG wheel: *A28.0 *1.4V <pB 28.0*2.5V 800*80 ops 

d. Ducoeyn: 28.80*0.3V rms, 3200*32 cps at feedback. 

e. Glmbal Mounted Electronics 24.5 to 33.5 vdc 

2. GSE heater: 31V maximum from the G8E temperature control equipment 

4 * SgtUPt Unless otherwise specified herein, the tests in 4.3.5 shall be 
performed with the following conditions established. The IMU shall be in the standby mode 
when power Is applied as specified in c and d, and shall be in the operate mods when power 
is applied as specified in e through h. ^ 

a. Padding resistors Installed as selected In 3.2.2.2. 

b. IMU completely assembled . 

e. 2S. 6*0.2 vdc (standby) 24.5*4.2 vdc (operate) applied to the PI PA and DUG 
control heaters at pins 41-2 (HI), 41-3 (HI), 41-4 (Lo), and 4l-§ (Le). 

d. Excitation applied to the ducosyne at pins 42-8 (HI) and 42-3 (Lo) so that 
28.6*0.3 V rms 3200*32 cps Is measured at the feedback pins 43-10 (HI) and 
42-11 (Lo). ' v 

•• 6*0.2V rms 0B25.0*0.2V rms 800*6 cps applied to the IRIG wheels at 

pins 41-22 (4A), 41-23 (4B), 41-21 (com), 41-24 (com), and Jl-26 (eem), (8ee 6. 3). 

t 28.004*. »V rm S; 800*60 cps applied to the glmbal angle resolvers at plM 41-27 (HI) 
and 41-28 (Lo). 

g. 24.5*0.2 vdc applied to the glmbal mounted electronics at ptM 42-36 (HO and 
42-37 (Lo). 
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4 ‘S.14 lelCfflCtTY Signal Output With the inputs specified tn 4.2.1.4.C <24.6 vdo), f. 
and h (28w'6*l,QY nu) wUed, the telemetry sigmls shall be as follows: 

a. When the Mowers switch off the Mower telemetry signal voltage at pins Jl-20 (Hi) 
and Jl-12 (Lo) shall be 2d.MtX.lY rms. 

b. When the control heaters switch on, the control heater telemetry signal voltage at 
pins Jl-2 (HI) and J2-25 (Lo) shall be 22.0*2.0 vdo. 

4.3.15 PTC Interlock. With the input specified In 4.2.1.4. c (24.5 vdc) applied, the PTC 
Interlock signal voltage at pins Jl-12 (HI) and Jl-4 (Lo) shall be 24.5*0.5 vdc. 

4#3 * 18 tottlfttlffn ftgffiiUinOO * The insulation resistance shall be as specified tn Table VII. 
when measured with a megohmmeter limited to a short circuit current of one mill tampers 
at an output voltage of 50 -5.0 vdc in accordance with Standard MIL-STD-202 Method 302. 

4 * 3* *7 Verification. Test or examination data shall be examined to verify tha t the 
requirements of 3.2.2.1 and S.2.2.2 have been met. 

4 * 3 * 18 Cogent Composition, The coolant composition used In the liquid coolant loop 

shall be as specified in 3.1.2.11. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 
5. NOTES 


•- 1 Minting Sensor Resistance to Degr ees Conversion. Tables IX and X may be used 
to convert the measured PIP and IRIG Indicating sensor resistance to degrees fahrenheit. 

6.2 MODES OF OPERATION / 

6.2.1 Standbyi The IMU shall be In the standby mode when power is applied as specified 
in 3.1.1.b and d. 

6.2.2 gp&rete- Tbs IMU shall be in the operate mode when power is applied as specified 
in 3.1.1. a through e. 

6.3 IRIG TURN ON PROCEDURE. With the wheels excited with.the required voltage for a 
minimum of three minutes, turn the wheel excitation off for a minimum of five minutes and 
then turn on. Repeat the turn-off procedure a minimum of three times prior to testing. The 
wheel voltage shall be within limits before proceeding when checked after the first turn-off. 
Adjust if necessary. 
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be positioned at 90* *10* cow from zero as viewed from the resolver end of the IGA. 

Coolant shall be circulated through the heat exchanger. 

a. Apply 28.040. iv dc to the PIPA and IRIG control heaters at pins Jl-2 (Hi), 

Jl-3 (Hi), Jl-4 (Lo), and Jl-5 (Lo). 

b. Apply excitation to the ducosyns at pins J2-8 (Hi),, and J2-9 (Lo) so that 28.640.3V 
rms, 3200432 cps is measured at the feedback pins J2-10 (Hi) and J2-11 (Lo). 

c. Apply 28.040.1V rms, 80048 cps to the IRIG wheels at pins Jl-22 (<£A), Jl-23 (<£B), 
Jl-21 (com), Jl-24 (com), and Jl-25 (com). The wheel voltage shall be constant 
within 0. IV throughout the heater control calibration. ( See 6 * 3 )* 

d. Apply 28.0042.8V rms, 800480 cps to the gimbal angle resolvers at pins Jl-27 (Hi) 
and Jl-28 (Lo). 

e. Apply 28.041.4 vdc to the gimbal mounted electronics at pins J2-38 (Hi) and J2-37 (Lo). 

f. Apply 28.040.5V rms. 80048 cps to the blowers at pins Jl-11 (Hi) and Jl-12 (Lo). 

The blowers shall be on throughout the padding resistor selection procedure., 
unless otherwise specified. 


3.2.2.2.2 Selection of Control Heater Padding Resistor (Rll . The control heater padding 
resistor (Rl) shall be selected as follows: 

a. The toarthfl Component temperatures shall be stabilized with control heater duty 

cycle at 742 percent. The average PIPA temperature shall be 0"F and 

the AT (difference between the PIPA and IRIG indicated temperature) shall be 
>4.0*F. 

b. With the control heater duty cycle increased to 5045 percent, the control heater 
padding resistor (Rl) shall be selected to achieve a AT within 0.25*F of the value 

obtained in 3.2.2.2.2. a. Allow for stabilization after any adjustment. Remove the +28 vdc 
at Jl-59 if necessary, to obtain 5045 percent control heater duty cycle. 

NOTE: During stabilization, the PIPA and IRIG indicating sensors shall be monitored 
and data continuously recorded. The PIPA and IRIG temperatures are stabilized 
when they have not changed by more than 0.10°F over a one hour period. The measured 
average PIPA and IRIG indicating sensor data shall be converted to degrees Fahrenheit 
(See 6.1). 

3.2.2.2.3 Selection of Thermostat Anticipatory Heater Padding Resistor (R41 . The thermostat 
anticipatory heater padding resistor (R4) shall be selected as follows: 

a. With the control heater duty cycle at 5045 percent, the control thermostat anticipatory 
heater padding resistor (R4) shall be selected to achieve an average PIPA temperature 
within 0.25°F of the value obtained in 3.2.2.2.2.a. Allow for etabiltzatto* after ahyter 
adjustment. 
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b. With the control heater duty cycle at 20±5 percent the average PIPA temperature 
shall be within 0.25*F of the values obtained in 3.2.2.2.2. a and 3.2.2.2.3. a. 

If the requirement is not met, repeat 3 .2.2.2.2.a and 3.2.2.2.3. a. 

3.2.2.2.4 Selection of PIPA Fixed Heater Padding Resistor ffUL With the control heater 
duty cycle at 20±5 percent, allow for stabilization and record AT. If the AT is equal to or 
less than 4.9*F, a 1020 ohm resistor shall be selected for the PIPA fixed heater padding 
resistor (R 3 ); and if the AT is greater than 4.9*F the resistor shall be selected to achieve 
a AT of 4. 8 °F ±0.1*F. Allow for stabilization after any adjustment. 

3.2.2.2.5 Selection of Thermostat Bias Heater Padding Resistor ffU) . With the control 
heater duty cycle at 20±5 percent, the thermostat bias heater padding resistor (R 5 ) shall 

be selected to set the average PIPA temperature at 130.20° ±0.15°F. Allow for stabilization 
after any adjustment. 

3.2.2.2.6 Selection of Blower Control Thermostat Bias Heater Padding Resistor (R 6 ) . 

With the control heater duty cycle at 43 +0, -5 percent, the blower control thermostat bias 
heater padding resistor (R 6 ) shall be selected to just turn OFF the blowers. Allow for 
repeatable cycling after any adjustment and record the total blower current. 

3.2.2.2.7 GSE Heater Padding Resistor fR 2 ) . The GSE heater padding resistor (R2) 
a hall be of the value selected in 3.2.2.2.2. b. 


3 .2.2.2 .8 Selection of Alarm Thermostat Anticipatory Heater Padding Resistor Rin . The 
thermostat anticipatory heater padding resistor (R10) shall be selected as follows: 


a. With the control heater duty cycle at 7±2 percent and R10 set at 300, R 9 shall be 
adjusted so that the alarm signal cycles on and off at a 7±5 percent duty cycle. 


Alarm duty cycle 


Alarm Time on_ x 100 

Alarm Time on + Alarm Time Off 


Allow for stabilization after any adjustment. If this requirement cannot be met, 
proceed to paragraphs 3.2.2.2.10 and 3.2.2.2.11. 


b. With the control heater duty cycle increased to 50±5 percent, the anticipatory heater 
padding resistor (R10 shall be selected to achieve a 50±5 percent alarm duty cycle. 
Allow for stabilization after any adjustment. 


c. Measure the current (Ij) through R9 as selected in 3.2.2.2. 8 . a. Calculate power 
Pi - 98 l\. 
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3 . 2 . 2 . 2 . 9 Selection of Alarm Thermostat Bias Heater Padding Resistor (R9L Select a 
resistor which will result in 4.0 watts less power (P 2 ) in the bias heaters than was calculated 
in 3.2.2.2. 8 . c. Use the resistor called out on the drawing which most closely approximates 
the required current I 2 . 

P 2 *P 1 -4.0I 2 » J7T 
1 98 

3.2.2.2.10 Alternate Selection of Alarm Thermostat Anticipatory Heater Padding Resistor (RIO) . 
The alarm thermostat anticipatory heater padding resistor (RIO) shall be selected as follows: 

a. Interchange all leads at pins 1 and 2 of the Temperature Alarm Thermostat (A16) with 
all leads at pins 1 and 2 of the Temperature Control Thermostat (A14) respectively. 

b. The inertial component temperatures shall be established with a control heater duty 
cycle at 7 ±2 percent, and the average PI PA temperature shall be 126.2* ±3.0*F. 

c. With a control heater duty cycle at 40±5 percent, the alarm thermostat anticipatory 
heater padding resistor (RIO) shall be selected to achieve an average PIPA temperature 
within 0.25°F of the value; obtained in 3.2.2.2.10.b. Allow for stabilization after any 
adjustments. 

d. With a control heater duty cycle at 20±5 percent, the average PIPA temperature shall 
be within 0.25"F of the values obtained in 3.2.2.2.10. b and c. If the requirement is 
not met, repeat 8 . 2 . 2 . 2 . 10 . b and c. 

3.2.2.2.11 Alternate Selection of Alarm Thermostat Bias Heater Padding Resistor (Rg). 

With 3.2.2.2.10 performed and a control heater duty cycle at 20±5 percent, the alarm 
thermostat bias heater padding resistor (R 9 ) shall be selected to set the average PIPA tem¬ 
perature at 126.20° ±0.25°F. Allow for stabilization after any adjustment. 
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4.3.5.1.2 Low Alarm Standby . With the IMU in the standby mode, the low alarm test shall 
be performed as follows: 

a. With pins Jl-4 and J2-26 shorted and the IMU temperature allowed to decrease from 
a stabilized heater control duty cycle of 40±5 percent, there shall be a temperature 
alarm indication when the PIPA temperature reaches 126.0* ±2.5*F. 

b. With the short in 4.3.5.1.2. a removed immediately after the temperature alarm 
indication and the IMU temperature allowed to Increase, the PIPA temperature shall 
be within +1.0* , -0.6*F of the value recorded at the temperature alarm point when 
the alarm turns off. 

4.3.5.1.3 High Alarm Operate . With pins Jl-4 and J2-26 shorted and the IMU in the operate 
mode, the high alarm test shall be performed as follows: 

a. With the voltage specified in 4.2.1.3. f applied to the GSE control heaters at pins 
Jl-6 (Hi), Jl-7 (Hi), Jl-8 (Lo), and Jl-9 (Lo) and the IMU temperature allowed to 
increase from a stabilized heater control duty cycle of 20±5 percent, there shall be 
a temperature alarm indication when the PIPA temperature reaches 135.2* ±2.5°F. 

NOTE: Control heaters and GSE heaters shall not be energized simultaneously. 

b. With the GSE heater voltage in 4.3.5.1.3. a removed immediately after the temperature 
alarm indication and the IMU temperature allowed to decrease, the PIPA temperature 
shall be within +0.5* , -1.0°F of the value recorded at the temperature alarm point 
whenthe alarm turns off. 

c. With the voltages specified in 4.2.1.4. c and g increased to 33.5±0.2 vdc and the voltage 
specified in 4.1.1.4. e and h increased to 0A 29.4 ±0.2V rms, 0B 30.5±0.2V rms, the 
duty cycle shall be set at 30±10 percent with the middle gimbal and stable member at 
0±10 percent and the outer, gimbal positioned at 90* ±10* ocw (Y sm Up) an alarm shall . 
not occur. Allow for stabilization. (See 6.3) 

4.3.5.1.4 High Alarm Standby . With pins Jl-4 and J2-26 shorted and the IMU in the standby 
mode, the high alarm test shall be performed as follows: 

a. With the voltage specified in 4.2.1.3. f applied to the GSE control heaters at pins 
Jl-6 (Hi), Jl-7 (Hi) Jl-8 (Lo), Jl-9 (Lo) and the IMU temperature allowed to increase 
from a stabilized heater control duty cycle of 40±5 percent, there shall be a temperature 
alarm indication when the PIPA temperature reaches 136. Q* ±2.5*F. 

NOTE: Control heaters and GSE heaters shall not be energized simultaneously. 

b. With the GSE heater voltage in 4.3.5.1.4. a removed immediately after the temperature 
alarm indication and the IMU temperature allowed to decrease, the PIPA temperature 
shall be within +0.5* , -1.0*F of the value recorded at the temperature alarm point 
when the alarm turns off. 
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3 . 1 . 2.5 Standby to Operate Time . Within 15 minutes for the PIPA's and within 30 minutes 
for the IRIG's after switching from standby (see 6.2) to the operate mode; the PIPA and IRIG 
temperatures shall be within ±0.5°F of the temperature control points specified in 3.1.2.3 
and 3.1.2.4 under the environment specified in 3.1.2.3. 

3 e 1.2.6 Standby to Operate Temperature Change . The change in steady state temperature 
of the*PIPA's when switching from standby to the operate mode, shall be a maximum of 1.0 # F. 
under the environment specified in 3.1.2.3. 

3.1.2.7 Temperature Alarm 

3.1.2.7.1 Operate Mode. A temperature alarm signal shall be generated when the PIPA 
temperature is less than 126.2* ± 2.5°F or greater than 135.2* ±2.5°F under the environment 
specified in 3.1.2.3. 

3.1.2.7.2 Standby Mode. A temperature alarm signal shall be generated when the PIPA 
temperature is less than 126* ±2.5 # F or greater than 136.0* ±2.5°F under the environment 
specified in 3.1.2.3. 

3 12 8 Blower Operation. The blowers shall be on or cycling on and off at a control heater 
duty cycle of 25 percent to 65 percent and shall remain off at all higher duty cycles under the 
environment specified in 3.1.2.3. The blowers shall be on at all lower duty cycles under the 
environment specified in 3.1.2.3 and the air flow through to the blowers shall be from the 
middle gimbal to the case. The control heater duty cycle shall be determined as follows: : 

time oil « aa 

DUTY CYCLE to percent -, tlme on + tlme off * 100 

3# i # 2 .9 Blower. Fixed Heater, and Bias Heater Current . The combined blower, fixed 
heater, and bias heater current shall be 0. 7±0.3 amp under the environment specified in 
3.1.2.3 with the blowers running. 

3# i. 2 .10 Temperature Control Current. The temperature control current shall be 3.4± 1.4 
amp under the environment specified in 3.1.2.3. 

3.1.2.11 Coolant Composition. The coolant composition used in the liquid coolant loop shall 
be in accordance with Specification MH01-01349-416. 

3.1.2.12 Torque Motor Phasing . Application of dc voltage in accordance with Table I shall 
cause the stable member and the middle and outer gimbals to rotate ccw, when viewed along the 
axis of rotation from the resolver end. 
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TABLE IV 

IRIG AND GYRO ERROR RESOLVER OUTPUTS 


IRIG 

STABLE 

INPUT TERMINALS 

OUTPUT TERMINALS 

MAGNITUDE 

PHASE* 

MEMBER 

POSITION 

±5* 

Hi 

Lo 

Hi 

LO 


0* 


J2-34 

■BB 

J2-20 


Inphase 

X 

0* 


J2-34 


J2-20 

■ 


Inphase 


90* CCW 

J2-5 

J2-34 


J2-20 

■ 

^^B 

Inpha8e 


0* 

J2-4 

J2-34 

J2-23 

J2-20 

■ 

bb 

Out-of-phase 

■■■ 

bob 


J2-34 

J2-19 

J2-20 



Inphase 

B 

■91 

■29 

J2-34 

J2-19 

J2-20 



Dut-of-phase 


■n 


J2-34 

J2-24 

J2-20 



Inphase 


0* 

J2-33 

J2-34 

J2-21 

J2-20 



Inphase 

■B 

90* CCW 

J2-33 

J2-34 

J2-22 

J2-20 



Out-of-phase 

B 

0* 

J2-32 

J2-34 

J2-24 

J2-20 

pncreasing 

Out-of-phase 


♦NOTES: ^ 

1. The direction of rotation is defined as viewed along the axis of rotation from 

the resolver end# 

2. The inertial component signal generator outputs are phased with respect to 
the signal generator excitation at pins J2-8 (Hi) and J2-9 (Lo). 


3,1.2.17 Balance, The unbalance of each gimbal and stable member about their respective 
axes shall not exceed 0.25 os-inch: (0.50 ez-inch peak to pe*k). 
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FROM 


Jl-1 

t 

Jl-1 

Jl-2 

* 


t 

Jl-2 

Jl-59 

Rl-2 

Rl-2 

Rl-2 

Jl-3 

Jl-4 

Jl-4 

Jl-4 

Jl-2 

Jl-20 

Jl-5 

Jl-6 


t 

Jl-6 
-2 
-2 
-2 
Jl-7 
Jl-1 


TABLE VI 


CONTINUITY AND DC RESISTANCE 


TO 

mi 

FROM 

TO 

BB3S5BSBI 

E10 

<0.5 

J1 

-8 

P17-N 

<0.7 

E19 

<0.8 



P16-N 

<0.7 

Ell thru E18 

<1.0 



A10-4 

<1.0 

E20 thru E23 

<1.0 



All-4 

♦ 

Sl-1 

<0.7 



A12-4 

I 

A14-5 

<0.8 



P15-N 

<r.o 

A16-1 

<0.8 



PI8-10 

<0.8 

A16-5 

<0.8 

1 


P19-10 

<0.8 

A19-1 

<0.8 

J1 

-8 

P20-10 

<0.8 

A19-5 

<0.8 

J1 

-9 

P17-N 

<0.7 

A13-2 

<0.7 

J1 

-11 

B8-2 

<0.8 

P17-F 

<1.0 

J1 

-11 

B9-2 

4 

P16-F 

f 

J1 

-12 

B8-3 

f 

A10-1 

T 

J1 

-12 

B9-3 

<0.8 

All-1 


B8-1 

Cl-2 

<0.2 

A12-1 

<i!o 

B8-2 

Cl-1 

f 

P15-F , 

<0.8 

B9 

-1 

C2-2 

v 

Rl-1 

<0.7 

B9 

-2 

C2-1 

<0.2 

A17-2 

1750 to 3410 

J1 

-12 

R6-1 

<1.1 

P18-13 

<0.2 

A18-6 

R6-2 

<0.2 

P19-13 

<0.2 

A14-6 

R6-1 

<0.2 

P20-13 

. <0.2 

J1 

-12 

PI8-11 

<1.1 

Sl-1 

<0.7 

J1 

-12 

P19-11 

<1.2 

A13-1 

<0.7 

J1 

-12 

P20-11 

<1.2 

A14-1 

<0.8 

J1 

-13 

A15-2 

<1.2 

A15-4 

<0.8 

J1 

-14 

PI8-14 

<1.1 

Jl-19 

4949 to 5051 

J1 

-15 

Jl-16 

<2.0 

Kl-3 

4949 to 5051 

J1 

-15 

Jl-18 

<2.0 

A13-1 

<0.7 

J1 

-15 

P19-1 

<1.2 

S2-1 

<0.7 

J1 

-17 

P17-D 

<1.1 

P17-L 

<0.7 

J1 

-18 

P15-K 

<1.2 

P16-L 

<0.8 

J1 

-21 

P15-B 

<1.2 

A10-3 

<1.0 

J1 

-21 

P15-J 

<1.2 

All-3 

<1.0 

J1 

-22 

P17-P 

<1.1 

A12-3 

<1.0 


\ 

P16-P 

<1.1 

P15-L 

<1.0 


f 

P15-P 

<1.2 

R2-1 

<0.7 

J1 

-22 

R3-1 

<1.1 

PI8-24 

<0.2 

P18-12 

R3-2 

<0.2 

P19-24 

<0.2 

P19-12 

R3-2 

<0.2 

P20-24 

<0.2 

P20-12 

R3-2 


S2-1 

<0.7 

R3 

-1 

A18-3 

mSM 

El 

<0.2 

J1 

-1 

E2 

■91 


2 
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TABLE VI (Continued) 


FROM 

TO 


FROM 

TO 

■SUM 

Jl-12 

A16-6 

<i. 

2 

J2-16 

P16-a 

< 1.1 

A14-3 

R5-2 

<0. 

2 

J2-17 

A 5-2 

<1.2 

Jl-23 

P17-R 

<1. 

1 

J2-18 

A5-5 

<1.2 

Jl-23 

P16-R 

<1. 

1 

A5-9 

P19-6 

<0.2 

Jl-23 

P15-R 

<1. 

2 

A5-7 

P19-7 


Jl-24 

P16-B 

<1. 

1 

A5-3 

P19-21 


Jl-24 

P16-J 

i 


A 5-1 

A 6-1 

<0.2 

Jl-25 

P17-B 



J2-19 

P16-A 

<1.1 

Jl-25 

P17-J 



J2-19 

P16-S 

<1.1 

J2-1 

PI 8-8 



J2-20 

P16-C 

<1.1 

J2-2 

PI 8-2 



J2-20 

P17-C 

<1.1 

J2-2 

PI8-22 



J2-20 

P15-C 

<1.2 

J2-3 

PI 8-4 

<r 

1 

J2-23 

P15-A 

<1.2 

J2-4 

P15-b 

<i. 

2 

J2-23 

P15-d 

<1.2 

J2-5 

P15-a 

<i. 

2 

J2-24 

P17-A 

<1.1 

J2-6 

A4-2 

<i. 

1 

J2-24 

P17-d 

<1.1 

PI 8-6 

A4-9 

<0. 

2 

J2-32 

P17-a 

4 

PI 8-7 

A4-7 

<0. 

2 

J2-33 

P17-b 

T 

PI8-21 

A4-3 

<0.2 

J2-34 

P17-Z 

▼ 

J2-7 

A4-5 

<i. 

1 

J2-34 

P16-Z 

<1.1 

J2-8 

Tl-1 

<i. 

1 

J2-34 

P15-Z 

<1.2 

J2-8 

J2-10 * 

<2 

0 ' 

J2-35 

A 6-2 

<1.1 

J2-9 

Tl-2 

<1 

1 

J2-36 

A6-5 

4 

J2-9 

J2-11 

<2 

0 

J2-37 

A4-4 

T 

Tl-3 

P20-25 

0.05 to 0.15 

J2-37 

P17-H 

v 

Tl-3 

P19-25 

i 


J2-37 

P16-H 

<1.1 

Tl-3 

PI8-25 



J2-37 

P15-H 

<1.2 

Tl-4 

P20-9 



J2-38 

P17-C 

<1.1 

Tl-4 

P19-9 



t 

P16-C 

<1.1 

Tl-4 

PI 8-9 

0.05 to 0.15 


P15-C 

<1.2 

Tl-5 

P15-W 

0.1 to 0.2 

T 

A4-1 

<1.1 

Tl-5 

P16-W 


i 

J2-38 

A6-1 

<1.1 

Tl-5 

P17-Y 



J2-59 

P20-8 

4 

Tl-6 

P15-Y 



J2-60 

P20-2 

1 

Tl-6 

P16-Y 


u 

J2-60 

P20-22 

f 

Tl-6 

P17-W 

0.1 to 0.2 

J2-61 

P20-4 

<1.1 

Tl-6 

Tl-7 

<0 

.2 

P20-6 

A 6-9 

<0.2 

Tl-7 

A4-4 

<0 

.2 

P20-7 

A6-7 

<0.2 

Tl-7 

A 6-4 

<0 

.2 

P20-21 

A 6-3 

<0.2 

Tl-7 

A 5-4 

<0 

.2 

P20-1 

P19-14 

<0.25 

J2-12 

P19-8 

<1 

.3 

P20-14 

PI 8-1 

<0.25 

J2-16 

P19-2 


4 

P20-23 

P19-23 

<0.35 

J2-13 

P19-22 


f 


PI 8-23 

</ <0 - 2 

J2-14 

P19-4 

<1 

.3 

V 

A13-4 

<0.2 

J2-15 

P16-b 

<1 

.1 

P20-23 

R4-1 

<0.35 
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j. The RUG serial numbers shall be recorded in the system history book. 

k. The total time that the IRIG wheel power was applied shall be recorded in the 
systems history log book. 

4.3.2 Heat Exchanger Leak Rate . When tested with a differential pressure of 77.5, +4.0 
-0 psi of helium, the leak rate of the heat exchanger shall be 5 * 10“ 6 std. cc/sec of helium 
maximum. 

4.3.3 Heat Exchanger Pressure Drop . When tested with the quick disconnect couplings, 
tiie associated "O" rings installed, and water glycol coolant flowing at 33±1 lb/hr (3.6±0.1 
gal/hr) at 45* ±2*F inlet temperature, the heat exchanger pressure drop shall be 1.2 to 1.6 
inches of Hg. The pressure drop shall be calculated by use of the following formula utilizing 
a differential mercury manometer to obtain and H 2 : 

Pressure Drop * 0.92 (H^ - H 2 ) inch 

Where: H} = High pressure side of the differential mercury manometer 
H 2 = Low pressure side of the differential mercury manometer 

4.3.4 Resistance. The resistance between pins shall be as specified in Table V when 
measured with an ohmmeter limited to an open circuit voltage of 10 mv in accordance with 
Standard MIL-STD-202, Method 303. The IMU shall be maintained at 130* 3°F for the resist¬ 
ance measurements. The ohmmeter tf low" shall be connected to the IMU chassis when taking 
resistance measurements. 

4.3.5 Temperature Control 

4.3.5.1 Temperature Alarms 

4.3.5.1.1 Low Alarm - Operate . - With the IMU in the operate mode, the low alarm test 
shall be performed as follows: 

a. With pins Jl-4 and J2-26 shorted and the IMU temperature allowed to decrease 
from a stabilized heater control duty cycle of 20± 5 percent, there shall be a 
temperature alarm indication when the PIP A temperature reaches 126.2° ±2.5°F. 

b. With the short in 4.3.5.1.1. a removed immediately after the temperature alarm 
indication and the IMU temperature allowed to increase, the PIPA temperature 
shall be within 4*1.0°, -0.5°F of the value recorded at the temperature alarm point 
when the alarm turns off. 

c. With the voltages specified in 4.2.1.4. c and g increased to 33.5±0.2 vdc and the 
voltage specified in 4.1.1.4.e and h increased to 0A 29.4±0.2V rms, 0B 30.5*0.2V, 
4.3.5.1.1. a and b shall be repeated. (See 6.3). 

d. With the voltages specified in 4.2.1.4. c and g decreased to 24. 5*0.2 vdc and the 
voltage specified in 4.1.1.4. e and h decreased to 0A 26.6 *0.2V rms, 0B 25.9*0.2V 
rms, the duty cycle shall be set at 56*10 percent. With the middle gimbal and stable 
member at 0* * 10* and the outer gimbal positioned at 90* * 10* cw (V 8m down) an alarm 
shall not occur. Allow ior stabilization (see 6.3). 
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4 . 3 . 5 .2 Blower Operation The blower operation test shall be performed as follows: 

a. With a control heater duty cycle of 57* 5 percent, the blowers shall turn on remain 
on at lower duty cycles, and turn off at higher duty cycles. (Cycling of the blowers 
will occur at the 57*5 percent point). 

b. With a control heater duty cycle of 31* 5 percent the voltages specified in 4.2.1.4. c 
and g increased to 33.5*0.2 vdc, and the voltage specified in 4.2.1.4. e and h increased 
to 0A 29.4*0.2V rms and 0B 30.5±0.2V rms, the blowers shall turn on, remain on, 

at lower duty cycles, and turn off at higher duty cycles. (See 6 .3). (Cycling of the 
blowers will occur at the 31*5 percent point) 

c. The air flow direction through the blowers shall be from the middle gimbal to the case. 

4 . 3 . 5 .3 Wheel Power. Blower. Fixed Heater, and Bias Heater Current. With the blowers 
turned off the total current of fixed heaters, and bias heaters at pin Jl-12, shall be 0.45*0.35 
amp. With the blowers turned on, the total current at pin Jl-11, shall be 0.58*0.15 amp. 

The total wattage for 0A at Pin Jl-22, and jl B at pin Jl-23, shall be measured and recorded. 

4 . 3 . 5.4 Temperature Control Current. With the control heaters turned on, the current shall 
be 2.5*0.5 amp. With the voltage in 4.2.1.4. c increased to 33.5*0. 2 vdc, the current shall 
be 3.8* 1.0 amp. 

4 . 3 . 5 . ft PIPA and IRIG Temperatures . With the IMU in the operate mode, the PIPA and HUG 
temperature test shall be performed as follows: 

a. With a control heater duty cycle of 7*2 percent, the average PIPA temperature shall 
be 130.2* *0.4 # F with a max instability of *0.2°F and the average IRIG temperature 
shall be a point within the range of 133.5* and 136.5°F with *0.2°F max instability. 
Allow for stabilization. 

b. Repeat 4. 3.5.5. a with control heater duty cycles of 20* 5 percent and 50* 5 percent. 

c. With the voltage specified in 4.2.1.4.c and g increased to 33.5*0.2 vdc and the 
voltages specified in 4.2.1.4.e and h increased to 0A 29.4*0.2V rms, 0B 30.5*0.2V, 
4. 3.5.5.a shall be repeated at 7*2 percent and 30*5 percent duty cycles. (See 6 .3). 

d. A temperature alarm shall not occur when stabilized per 4.3.5.5. a, b, c. 

e. The blowers shall function as specified in 3.1.2 .8 when stabilized per 4.3.5.5. a, b, c. 

4 . 3 # 5 # e Standby to Operate Time. With the IMU in the standby mode, set the control heater 
duty cycle to 40*5 percent. (The control heater duty cycle will change to a lower level in the 
operate mode). Within 15 minutes for the PIPA’s and within 30 minutes for the IRIG’s after 
switching from standby to the operate mode; the PIPA and IRIG temperatures shall be within 
0.5*F of their respective temperature control points established when stabilization is reached 
in the operate mode. 

4. 3 . 5.7 Standby to Operate Temperature Change. The change in temperature of the PIPA's 
when switching from standby to the operate mode, shall be a maximum of 1.0°F. Allow for 
stabilization in each mode. 


23 


PB20161S# RIV J 
Original Issue Date:. 
Release Authority: Y 

Class A Release 


PROCUREMENT SPECIFICATION 

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS 
INERTIAL MEASURING UNIT ASSEMBLY 
DRAWING NO. 2018601 


Record of Revisions 


$ 

& 


t 


0 


Date 

Revision 

TDRR 

Pages 



Approvals I 


Letter 

No. 

Revised 



AC 

NASA 

1/12/66 

A 

28005 

2,3,4,10,12, 13,15.16 

Til 

21, 

WK 

ACM 




23, 28 

GW* 4 " 



&LL2M 

_B_ 

28922 

10, 11 



MGM 

_ 

5/18/66 

c 

29028 

2 

&K./AV 

MGM 

__ 

1 >/2*/66 

D 

29158 

7, 8, 25 


MGM 


\ 1/14/66 

E 

29665 

12 



MGM 


t 7/5/66 

F 

30016 




MGM 

_ 

9/22/66 

G 

31235 

4, 15, 16, 17, 21, 22, 

23 G 

*%« 

MGM EA 

— 

9/29/ 6( 

H 

31357 

4. 8. 12. 13, 21. 23 


MGM EA 

__ 

5/4/67 

J 

33712 

2. 16 


MGM EA 



TUs specification consists of page 1 to 22 inclusive. 



1 















APOLLO GfcN Specification 
PS2016152 REV - J 


1. SCOPE 


1.1 PURPOSE. This specification establishes the detail requirements for complete Identi¬ 
fication and acceptance of the Inertial Measuring Unit, Part Number 2018601-041. and -051. 

2. APPLICABLE DOCUMENTS 


2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 
APOLLO GfcN 

Process Specification, Soldering of Electrical Connections 

General Specification for Preservation, Packaging, 
Packing and Container Marking of Apollo Guldanoe 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Groimd Support 
Equipment 

Procurement Specification, Product Configuration 
and Acceptance Test Requirements, APOLLO 
CM/LEM GfcN System Requirement Items 

North American Aviation 


ND1002071 
ND1002214 


PS2010604 


MH01-01349-416 Ethylene Glycol-Water Solution 

STANDARDS 
Military 

MIL-STD-202C Test Methods for Electronic and Electrical 

Component. Parts 

DRAWINGS 

APOLLO GfcN 

2018601 Inertial Measuring Unit Assembly 

2018605 Stable Member Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers in connection with specific procurement functions should be obtained from the 
procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. - In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

c. Documents listed in this section 
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il. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identi¬ 
fication and acceptance of the Inertial Measuring Unit Assemblies. 

1.2 CLASSIFICATION. The requirements for the equipment covered by this specification 
shall be classified as follows. Unless Identified by the respective type, all requirements of 
this specification are applicable to all types. 

a. TYPE I. The requirements for Part Number 2018601-151 shall be designated as 
Type I in this specification. 

b. TYPE n. The requirements for Part Numbers 2018601-041, -051,-071 and -111 shall 
be designated as Type II In this specification. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the Issue in effect on the date of request for proposal or Invitation to bid. 

SPECIFICATIONS 

APOLLO GAN 

ND1002071 Process Specification, Soldering of Electrical Connections 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

PS2010604 Procurement Specification, Product Configuration 

and Acceptance Test Requirements, APOLLO CM/LEM 
' GAN System Requirement Items 

North American Aviation 

MH01-01349-416 Ethylene Glycol-Water Solution 

STANDARDS 
Military 

MIL-STD-202C Test Methods for Electronic and Electrical Component 

Parts 


t 
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be positioned at 90* *10* cow from zero as viewed from the resolver end of the IGA. 

Coolant shall be circulated through the heat exchanger. 

a. Apply 28.0*0. tv dc to the PIPA and IRIG control heaters at pins Jl-2 (HI), 

Jl-3 (Hi). Jl-4 (Lo), and Jl-5 (Lo). 

b. Apply excitation to the ducosyns at pins J2-8 (Hi),, and J2-9 (Lo) so that 28.6*0.3V 
nos, 3200*32 cps is measured at the fee d b a ck pins J2-10 (Hi) and J2-11 (Lo). 

o. Apply 28.0*0. IV rms, 800*6 cps to the IRIG wheels at pins Jl-22 (0A), Jl-23 (0B), 
Jl-21 (com). Jl-24 (com), and Jl-25 (com). The wheel voltage shall be constant 
within 0.1V throughout the heater control calibration. 6.3)* 

d. Apply 28.00*2. SV rms, 800*60 cps to the gimbal angle resolvers at pins Jl-27 (Hi) 
and Jl-28 (Lo). 

e. Apply 28.0*1.4 vdc to the gimbal mounted electronics at pins J2-38 (HI) and J2-37 (Lo). 

f. Apply 28.0*0.8V rms. 800*8 cps to the blowers at pins Jl-11 (Hi) and Jl-12 (Lo). 

The blowers shall be on throughout the padding resistor selection procedure., 
unless otherwise specified. 

"• * --1- * -' *v-.. - _ ? &\ t :>.■ •: -r , l .. j;.-; , . ..... 1 


3.2.2.2.2 Selection of Control Heater Pad 
resistor (R2) shall be selected as follows: 


The control heater padding 


a. The fcertftfl bomponent temperatures shall be stabilized with control heater duty 
cycle at 7*s* percent. The average PIPA temperature shall be AJiufe3.0*F and 
the AT (difference between the PIPA and IRIG indicated temperature) shall be 
>4.0*F. 


b. With the control heater duty cycle Increased to 50*6 percent, the control heater 
padding resistor (Rl) shall be selected to achieve a AT within 0.26*F of the value 

obtained In 3.2.2.2.2. a. Allow for stabilization after any adjustment. Remove the +28 vdc 
at Jl-59 if necessary, to obtain 50*5 percent control heater duty cycle. 

NOTE: During stabilization, the PIPA and QUG indicating sensors shall be monitored 
and data continuously recorded. The PIPA and IRIG temperatures are stabilized 
when they have not changed by more than 0.10*F over a one hour period. The measured 
average PIPA and IRIG indicating sensor data shall be .converted to degrees Fahrenheit 
(See 6.1). 


anticipatory heater padding resistor (R4) shall be selected as follows: 


a. With the control heater duty cycle at 50*5 percent, the control thermostat anticipatory 
heater padding resistor (R4) shall be selected to achieve an average PIPA temperature 
within 0.25*F of the value obtained in 3.2.2.2.2.a. Allow f<ir *tablliz*tU»u affefcrkfcy ‘ter 
adjustment. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete indentl- 
ficatlon and acceptance of the Inertial Measuring Unit Assemblies. 

1.2 CLASSIFICATION. The requirements for the equipment covered by this specification 
shall be classified as follows. Unless identified by the respective type, all requirements of 
this specification are applicable to all types. 

a* TYPE L The requirements for Part Numbers 2018601-151, -191 and -211 shall be 
designated as Type 1 in this specification. 

b. TYPE n. The requirements for Part Numbers 2018601-041, -051,-071 and -111 shall 
be designated as Type II in this specification. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GAN 

ND1002071 4 Process Specification, Soldering of Electrical Connections 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

PS2010604 Procurement Specification, Product Configuration 

and Acceptance Test Requirements, APOLLO CM/LEM 
GAN System Requirement Items 

North American Aviation 

MH01-01349-416 Ethylene Glycol-Water Solution 

STANDARDS 

Military 

MIL-STD-202C Test Methods for Electronic and Electrical Component 

Parts 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete Indenti- 
fication and acceptance of the Inertial Measuring Unit Assemblies. 

1.2 CLASSIFICATION. The requirements for the equipment covered by this specification 
shall be classified as follows. Unless identified by the respective type, all requirements of 
this specification are applicable to all types. 

a* TYPE L The requirements for Part Numbers 2018601-151, -191, -211 and -221 shall be 
designated as Type 1 in this specification. 

b. TYPE n. The requirements for Part Numbers 2018601-041, -051,-071 and -111 shall 
be designated as Type II in this specification. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

» . - ' .... 

APOLLO GAN ' 

ND1002071 . Process Specification, Soldering of Electrical Connections 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

PS2010604 Procurement Specification, Product Configuration 

and Acceptance Test Requirements, APOLLO CM/LEM 
GAN System Requirement Items 


North American Aviation 

MH01-01349-416 Ethylene Glycol-Water Solution 
STANDARDS 
Military 

MIL-STD-202C Test Methods for Electronic and Electrical Component 

Parts 
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4.3.2 Workmanship-Vibration . With the assembly mounted in the same manner which it 
mounts in the spacecraft, it shall be subjected to vibration along each of the spacecraft 
axes. The vibration shall be simple harmonic motion swept from 10 to 2000 cps at a rate 
of 1 octave/15 seconds. The magnitude of vibration shall be 1.5g rms limited to a 0.15 
inch pp constant displacement from 10 cps to the crossover frequency. 

The assembly shall be tested in accordance with 4.3.2.1 and 4.3.2.2 during the 10 to 2000 
cps vibration. 

After vibration the assembly shall be visually examined as specified in 4.3.1 and tested in 
accordance with 4.3.3 through 4.3.6. 

4.3.2.1 Indicators-Caution/Warning . With voltage in accordance with Table I applied to PI, 
the lamps shall be illuminated without flickering during vibration as determined by visual 
observation. 

4.3.2.2 Continuity . Continuity shall exist between the pins of connector PI and connectors 
Jl, J2, and J3 as defined in Table n. The resistance measurement is not required during 
vibration. 

4.3.3 Continuity and DC Resistance. The dc resistance between the pins listed in Table II 
shall be as specified therein, when measured in accordance with Method 303 of Standard 
MIL-STD-202. 

4.3.4 Insulation Resistance . The resistance between the pins of connector PI andthe chassis 
of the Annunciator Panel Assembly shall be as specified in 3.1.3 when measured in accordance 
with Method 302 of Standard MIL-STD-202. The megohmmeter used shall have an output of 
100±10 vdc, limited to a short circuit current of 6 pta. 

4.3.5 Maximum Weight. The assembly shall be weighed to the nearest hundredth pound. 

4.3.6 Indicators-Caution/Waming . The indicators shall be illuminated in accordance with 
Table I. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of the Annunciator Panel and Eyepiece Stowage Assembly 
Part Number 1021255-021 or 1021255-041 hereafter called the assembly. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, Military Standards and Specifications 
shall be the issue In effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GAN 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, 
Subassemblies, Parts and Associated Ground Support 
Equipment 

STANDARDS 

Military 

MIL-STD-202 That Methods for Electronic and Electrical Component 

Parts 

DRAWINGS 

APOLLO GAN 

1021255 Annunciator Panel and Eyepieoe Stowage Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications required 
by suppliers in connection with specific procurement functions should be obtained 
from the procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLIX) 
Management of the conflict. 

a. The contract. 

b. This specification. 

c. Documents listed in this section. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 

identification and acceptance of the Annunciator Panel and Eyepiece Stowage Assembly 
Part Number 1021255 hereafter called the assembly*. £' „ . ; ^ . 

1.2 CLASSIFICATION. The requirements for the equipment covered by this specification 
shall be classified as follows. Unless identified by the respective type, all requirements 
of this specification are applicable to all types. 

a. Type I: The requirements for Part Number 1021255-021 shall be designated 
as Type I. 

b. Type II: The requirements for Part Number 1021255-041 shall be designated 
as Type n. 

c. Type Ub The requirements for Part Number 1021255-061 shall be designated 
as Type m. 

2. APPLICABLE DOCUMENTS >’ 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

1 

APOLLO G&N 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, 
Subassemblies, Parts and Associated Ground Support 
Equipment 

STANDARDS 

Military 

MIL-STD-202 Test Methods for Electronic and Electrical Component 

Parts 
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DRAWINGS 

APOLLO G&N 

1021255 Annunciator Panel and Eyepiece Stowage Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications required 
by suppliers in connection with specific procurement functions should be obtained 
from the procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, die 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract. 

b. This specification. 

c. Documents listed in this section. 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Indicators- Caution Ayaming. The assembly Indicators shall be illuminated in accordance 
with Table L 


TABLE I 
INDICATORS 



INPUT 

VOLTAGE 

INPU1 

(Pll 

CONDITION 

HI 

-LO- 


28.0*0.5 Ydc 

54 

53 

Illuminated 

(blank) 



15 

17 



ZERO ENCODER - 



41 

30 



IMU DELAY 



42 

31 



IMU FAIL 



60 

61 



AGC PWR FAIL 



71 

82 



PGNS 



61 

52 



(blank) ♦ 



50 

70 



GIMBAL LOCK 



18 

19 



IMU TEMP 



62 

63 



ACCEL. FAIL 4 


i v 

73 

84 



CDU FAIL 

28.0*0.5 vdc 

72 

83 

Illuminated 




3.1.2 Continuity and DC Resistance. Continuity and do resistance shall be in accordance 
with Table R. 


3.1.3 Insulation Resistance . The insulation resistance between pins of PI and the chassis 
shall not be less than 100 megohms. 


TABLE R 


OPTICS EYEPIECE HEATER CIRCUIT 
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3.2 PRODUCT CONFIGURATION 

3.2.1 Prawingg. The configuration of the assembly shall be In accordance with APOLLO 
G3N Drawing 1021255 and all drawings and engineering data referenced thereon. 

3.2.2 frlastaawn Weight- The maximum weight of the assembly shall be 7.0 pounds. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY 
VERIFICATION CROSS REFERENCE INDEX 


Test/Examination 

Requirement 

Method 

Indicator-Caution/Wamtng 

3.1.1 

4.3.6 

Continuity and DC Resistance 

3.1.2 

4.3.3 

Insulation Resistanoe 

3.1.3 

4.3.4 

Drawing Compliance 

3.2.1 

4.3.1 

MftYiimiTn Weight 

3.2.2 

4.3.5 


4.2 GENERAL. The contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplishment of each test required herein. 

4.2.1 TggLCo3difloag 

4.2.1.1 Environmental . Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 25* «L0*C 

b. Relative Humidity: 90% max 

c. Barometric Pressure: 28 to 32 inches of Hg 

4.2.1.2 inputs . The assembly shall be tested with an inpet of 28.0*0.5 vdo. 


4.2.2 Nonconforming Units . Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal applica¬ 
tion by die contractor to the cognizant NASA representative. 

4.3 TESTS 

4.3.1 Drawing Compliance . The assembly shall be visually examined for compliance to the 
requirements of Drawing 1021255. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment, and legibility 
and appearance of markings. 
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4.3.2 Workmanship-Vibration . With the assembly mounted in the same manner which it 
mounts in the spacecraft, it shall be subjected to vibration along each of the spacecraft 
axes. The vibration shall be simple harmonic motion swept from 10 to 2000 cps at a rate 
of 1 octave/15 seconds. The magnitude of vibration shall be 1.5g rms limited to a 0.15 
inch pp constant displacement from 10 cps to the crossover frequency. 

The assembly shall be tested in accordance with 4.3.2.1 and 4.3.2.2 during the 10 t»£000 
cps vibration. 

After vibration the assembly shall be visually examined as specified in 4.3.1 and tested in 
accordance with 4.3.3 through 4.3.6. 

4.3.2.1 Indicators-Caution/Warning. With voltage in accordance with Table I applied to PI, 
the lamps shall be illuminated without flickering during vibration as determined by visual 
observation. 

4.3.2.2 Continuity . Continuity shall exist between the pins of connector PI and connectors 
Jl, J2, and J3 as defined in Table XL The resistance measurement is not required during 
vibration. 

4.8.3 Continuity and DC Resistance. The dc resistance between the pins listed in Table II 
shall be as specified therein, when measured in accordance with Method 303 of Standard 
MIL-STD-202. 

/ 

4.3.4 Insulation Resistance .' The resistance between the pins df connector Pl esachthe Chassis 
of the Annunciator Panel Assembly shall be as specified in 3.1.3 when measured in accordance 
with Method 302 of Standard MIL-STD-202. The megohmmeter used shall have an output of 
100±10 vde, limited to a short circuit current of 6 pki 

L/ 

4.3.5 Maximum Weight. tThe assembly shall be neighed to the nearest hundredth pound. 

4.3.6 Indicators -Caution/Warning. The indicators shall be illuminated in accordance with 
Table I. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 
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3. REQUIREMENTS 
3.X PERFORMANCE 

3.1.1 Indicators-Caution/Warning. The assembly indicators shall be illuminated in accordance 
wife Table L 

TABLE I 


INDICATORS 


INDICATOR 

INPUT 

VOLTAGE 

INPU1 

C (PI) 

CONDITION 

HI 

-LO- 

MASTER ALARM 

28.040.5 vdc 

54 

53 

Illuminated 

(blank) 



15 

17 



ZERO ENCODER 



41 

30 



IMU DELAY 



42 

31 



IMU FAIL 



60 

61 



AGC PvVR FAIL 



71 

82 



PGNS 



51 

52 



(blank) 



50 

70 


1 

GIMBAL LOCK 



18 

19 



IMU TEMP 



62 

63 



ACCEL. FAIL 



73 

84 



CDU FAIL 

28.040.5 vdc 

72 

83 

Illuminated 


3.1.2 Continuity and DC Resistance . Continuity and dc resistance shall be in accordance 
with Table IL 

3.1.3 Insulation Resistance. The insulation resistance between pins of PI and the chassis 
shall not be less than 100 megohms. 

TABLE n 


OPTICS EYEPIECE HEATER CIRCUIT 


PI 

NS 

RESISTANCE 

(ohms) 

FROM 

TO 

Pl-92 


<0 

.1 

Pl-67 


- j 


Pl-92 




Pl-67 




Pl-92 

J3-4 



Pl-67 

J3-7 

<0, 

.1 
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},S PRODUCT CONFIGURATION 

3. 2.1 Drmwinga . The configuration at the aeeembly ehell be in accordance with APOLLO 
GIN Drawing 1021156 and all drawing* and engineering data referenced thereon. 

a.« i MaTiwinw Waicrh* The maximum weight at the aeeemMy ehall be T.O poonde. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY 
VERIFICATION CROSS REFERENCE INDEX 


Test/Examinatien 

Requirement 

Method 

Indicator-Caution/Waming 

3.1.1 

4.3.6 

Continuity and DC Resistance 

3.1.2 

4.3.3 

Insulation Resistance 

3.1.3 

4.3.4 

Drawing Compliance 

3.2.1 

4.3.1 

Maximum Weight 

2.2.2 

4.3.5 


4.2 GENERAL. The contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplishment of each test required herein. 


4.2.1.1 Environmental. Unless otherwise specified, die assemblies shall be tested under 
the following ambient conditions: 


a. Temperature: 25* ±10*C ^ 

b. Relative Humidity: 90% max 

c. Barometric Pressure: 28 to 32 inches of Hg 


4.2.1.2 Inouta . The assembly shall be tested with en ispit ef 28. ftfct. 5 vdc. 


S. D-JbC. I vdfc 

' i • . V'-ii 


4.2.2 Nonconforming Units . Failure of the unit to pass any examination or test of tills 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspeoted. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal applica¬ 
tion by the contractor to the cognizant NASA representative. 

4.3 TESTS 

4.3. l Drawing Compliance . The assembly shall be visually examined for compliance to tbs 
requirements of Drawing 1021255. Particular attention shall be given to inspection for nicks, 
scratches, bum, dents, encapsulate defects, contaminants, pin misalignment, and legibility 
and appearance of markings. 


I 
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4.3.2 Workman ship- Vibration. With the assembly mounted in the same maimer which it 
mounts in the spacecraft, it shall be subjected to vibration along each of the spacecraft 
axes. The vibration shall be simple harmonic motion swept from 10 to 2000 cps at a rate 
of 1 octave/15 seconds. The magnitude of vibration shall be 3.5g rms limited to a 0.3 
inch pp constant displacement from 10 cps to the crossover frequency. 

The assembly shall be tested in accordance with 4.3.2*1 and 4.3.2.2 during tbs 10 to 2000 
cps vibration. 

The values specified in 4.3.2.2 shall be continuously monitored during vibration as applicable 
and the specified parameters shall not be exceeded for move than 10 milliseconds. After 
vibration the assembly shall be visually examined as specified in 4.3.1 and tested in accordance 
with 4.3.3 through 4.3.6. 

4.3.2.1 Indlcators-Cautlon/Wamlng . With voltage in accordance with Table I applied to PI, 

the lamps shall be illuminated without flickering during vibration as determined fay visual 
observation. * 

4.3.2.2 Continuity . Continuity shall exist between the pins of connector PI and Jl, J2 and 
J3 in accordance with Table IL 

4.3.3 Continuity and DC Resistance. The dc resistance between the pins listed in Table n 

shall be as specified therein, when measured in accordance with Method 303 of Standard 
MIL-STD-202. * 

4.3.4 insulation Resistance . The resistance between the pins of connector PI and the chassis 
of the Annunciator Panel Assembly shall be as specified in 3.1.3 when measured in accordance 
with Method 302 of Standard MIL-STD-202. The megohmmeter used shall have an output of 
225±75 vdc, limited to a short circuit current of 6 pa. 

4.3.5 Maximum Weight. The assembly shall be weighed to the nearest hundreth pound. 

4.3.6 Indicators-Caution/W aming. The indicators shall be illuminated in accordance with 
Table L 

5. PREPARATION FOR DELIVERY 


5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 
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d. With the voltages specified in 4.2.1.4. c and g decreased to 24.5±0.2 vdc and the 
voltage specified in 4.1.1.4.e and h decreased to 0A 26.6±0.2V rms, 0B 25.9±0.2V 
rms, the duty cycle shall be set at 50±10 percent. With the middle gimbal and stable 
member at 0 # ±10° and the outer gimbal positioned at 90° ±10* cw (Y sm down) an 
alarm shall not occur. Allow for stabilization. (See 6.3) 

4.3.5.1.2 Low Alarm Standby . With the IMU in the standby mode, the low alarm test shall be 
performed as follows: 

a. With pins Jl-4 and J2-26 shorted and the IMU temperature allowed to decrease from 
a stabilized heater control duty cycle of 40±5 percent, there shall be a temperature 
alarm indication when the PIPA temperature reaches 126.0* ±2.5*F. 

b. With the short in 4.3.5.1.2. a removed immediately after the temperature alarm 
Indication and the IMU temperature allowed to increase, the PIPA temperature 
shall be within ±1.0*, -0.5*F of the value recorded at the temperature alarm point 
when the alarm turns off. 

4.3.5.1.3 High Alarm Operate . With pins Jl-4 and J2-26 shorted and the IMU in the operate 
mode, the high alarm test shall be performed as follows: 

a. With the voltage specified in 4.2.1.3. f applied to the GSE control heaters at pins 
Jl-6 (Hi), Jl-7 (Hi), Jl-8 (Lo), and Jl-9 (Lo) and the IMU temperature allowed to 
increase from a stabilized heater control duty cycle of 20±5 percent, there shall 

be a temperature alarm indication when the PIPA temperature reaches 134.2±2.5*F. 

NOTE: Control heaters and GSE heaters shall not be energized simultaneously. 

b. With the GSE heater voltage in 4.3.5.1.3. a removed immediately after the temperature 
alarm indication and the IMU temperature aUowed to decrease, the PIPA temperature 
shall be within ±0.5° , -1.0*F of the value recorded at the temperature alarm point when 
the alarm turns off. 

c. With the voltages specified in 4.2.1.4. c and g increased to 33.5±0.2 vdc and the voltage 
specified in 4.1.1.4. e and h increased to 0A 29.4±0.2V rms, jfB 30.5±0.2V rms, the 
duty cycle shall be set at 30±10 percent. With the middle gimbal and stable member 

at 0±10 percent and the outer gimbal positioned at 90° ±10° ccw (Y gm up) an alarm 
shall not occur. Allow for stabilization (See 6.3). 

4.3.5.1.4 High Alarm Standby . With pins Jl-4 and J2-26 shorted and the IMU in the standby 
mode, the high alarm test shall be performed as follows: 

a. With the voltage specified in 4.2.1.3. f applied to the GSE control heaters at pins 

Jl-6 (Hi), Jl-7 (Hi), Jl-8 (Lo), Jl-9 (Lo) and the IMU temperature aUowed to increase 
from a stabilized heater control duty cycle of 40±5 percent, there shall be a temperature 
alarm indication when the PIPA temperature reaches 136.0* ±2.5*F. 

NOTE: Control heaters and GSE heaters shall not be energized simultaneously. 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3 .1.1 Inputs . The assembly shall function as specified herein when supplied with the following 
inputs: 

a. Gtmbal angle resolver: 28.00*0.42V rms, 800*10“ 6 cps 

b. Control heater: 25.0 to 30.0 vdc. 

c. Blower and IRIG wheel: <*A28.0*1.4V rms <f>B 28.0*2. IV rms 800±10“« cps 

d. Ducosyn: 28.80*0.43V rms 3200*10" 6 cps at feedback 

e. Gimbal Mounted Electronics: 24.5 to 33.5 vdc 

f. GSE heater: 31V maximum from the GSE temperature control equipment 

3.1.2 Characteristics 

3.1.2.1 Heat Exchanger Leak Rate . The leak rate of the heat exchanger shall be 5 x 10“ 6 
std cc/sec of helium, maximum, at a differential pressure of 77.5 + 4.0, -0.0 psig of helium. 

3 .1.2.2 Heat Exchanger Pressure Drop . The heat exchanger pressure drop shall be 1.2 to 
1.6 inches of Hg at a water glycol coolant flow rate of 33*1 lb/hr at an inlet temperature of 
45* ±2°F and an ambient temperature of 75* *4°F. 

3 . i. 2.3 PIPA Temperature. In the IMU operate mode (See 6.2) the temperature control 
point of the PIPA's shall be within the range of 128.2* to 130.2*F with ±0.5*F maximum 
instability under the follow tag environment. 

a. Ambient pressure: one atmosphere to a vacuum of 10" 9 torr 

b. Ambient temperature: 0* to 160°F in a vacuum of 10" 9 torr, 20* to 107*F at one 
atmosphere pressure 

c. Coolant temperature: 32* to 55*F 

d. Coolant flow: 25 to 48 lb/hr (33*3 lb/hr nominal) 

e. Gimbal position: Any 

f. Supply voltage: As specified in 3.1.1.a through e 

g. Temperature sensing element current: 

(1) PIPA: 6.00*0.12 ma dc 

(2) IRIG: 2.00*0.04 ma dc 

3 .1.2.4 IRIG Temperature . In the IMU operate mode, the temperature control point of the 
IRIG's shall be within the range of 133.5* to 136.5*F with *1.0*F max Instability under the 
environment specified in 3.1.2.3. 
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TABLE V 
RESISTANCE 


SIGNAL 

PINS 


From (+) 

To (-) 

| Minimum 1 

Maximum 

Chassis Ground 

Jl-1 

Case 

0 

.0 

0.5 

PIP 6 IRIG Control Htr 


Jl-4 

4K 

34K 

PTC Interlock (GSE) 

eeh 

Jl-19 

4949 

5051 

PIP ft IRIG Control Htr 

Jl-S 

Jl-5 

4K 

34K 

PIP ft IRIG Control Htr (GSE) 

Jl -6 

Jl -8 

9 

13 

PIP ft IRIG Control Htr (GSE) 

Jl-7 

Jl-9 

* 


13 

Blowers 


Jl-12 

14 

20 

PIP Temp Sensor 


Jl-15 

1542 

1578 

Temp Sensor Common 

ijfl 

Jl-26 

1 

.0 

2.0 

Temp Sensor Common 


Jl-18 

1 

.0 

2.0 

IRIG Temp Sensor 

Jl-17 

Jl-18 

2300 

2670 

X IRIG Wheel (<A) 

Jl-22 

Jl-21 

40 

55 

Y IRIG Wheel (<*A) 

Jl-22 

Jl-24 

i 


\ 

Z IRIG Wheel (</A) 

Jl-22 

Jl-25 




X IRIG Wheel (<f> B) 

Jl-23 

Jl-21 



1 

Y IRIG Wheel (<pB) 

Jl-23 

Jl-24 


r 

? 

Z IRIG Wheel ( 4 >B) 

Jl-23 

Jl-25 

40 

55 

Resolver Excitation 

Jl-27 

Jl-28 

6 

31 

PIP Temp Sensor (Tele) 

Jl-23 

Jl-30 

1542 

1578 

IRIG Temp Sensor (Tele) 

Jl-31 

Jl-32 

2300 

2670 

COS Aig 16X 

Jl-33 

Jl-34 

47 

115 

SIN Aig 16X 

Jl-35 

Jl-36 

47 

115 

COS A IG IX 

Jl-37 

Jl-38 

72 

119 

SIN A ig IX 

Jl-39 

Jl-40 

72 

119 

COS A MG 16X 

Jl-41 

Jl-42 

47 

115 

SIN AmG 16X 

Jl-43 

Jl-44 

47 

115 

cos a mg IX 

Jl-45 

Jl-46 

72 

119 

sin amg ix 

Jl-47 

Jl-48 

72 

119 

COS AOG 16X 

Jl-51 

Jl-52 

47 

115 

SIN Aog 16X 

Jl-53 

Jl-54 

47 

115 

COS Aqg IX 

Jl-55 

Jl-56 

72 

119 

SIN Aqg IX 

Jl-57 

Jl-58 

72 

119 

X IRIG Torque + 



160 

210 

X IRIG Torque - 



160 

210 

X PIP Error 

J2-6 

J2-7 

30K 

33K 

Ducosyn Excitation 

J2-8 

J2-9 

1 

5 

Ducosyn Feedback 

J2-10 

J2-11 

1 

5 

Y IRIG Torque + 

J2-15 

J2-34 

160 

210 

Y IRIG Torque - 

J2-16 

J2-34 

160 

210 

Y PIP Error 

J2-17 

J2-18 

30K 

33K 
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TABLE V (Continued) 


SIGNAL 

PINS 

RESISTANCE VALUE 
(Ohms) 


From (+) 

1 To <-) 

■aama 


IG Error 

H S 

mmmm 

78 

140 

MG Error 



77 

230 

OG Error 


J2-20 

77 

230 

X IRIG Error 

J2-23 

J2-20 

27 

62 

Z IRIG Error 

J2-24 

J2-20 

27 

62 

Control Htr (Tele) 

J2-25 

Jl-2 

9.5K 

10.5K 

Z IRIG Torque + 

J2-32 


160 

210 

Z IRIG Torque - 

J2-33 


160 

210 

Z PIP Error 

J2-35 


30K 

33K 

IG Motor 

J2-39 


20 

72 

MG Motor 

J2-41 

J2-42 

20 

72 

OG Motor 

J2-51 

J2-52 

10 

40 

Sensor Common 

Jl-16 

Jl-26 

0.0 

1 


2 
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a. Apply 28.0*0.5V dc to the PIPA and IRIG control heaters at pins Jl-2 (Hi), 

Jl-3 (Hi), Jl-4 (Lo), and Jl-5 (Lo). 

b. Apply excitation to the ducosyns at pins J2-8 (Hi), and J2-9 (Lo) so that 28.6*0.3V 
rms, 3200*32 cps is measured at the feedback pins J2-10 (Hi) and J2-11 (Lo). 

c. Apply 28.0*0. IV rms, 800*8 cps to the IRIG wheels at pins Jl-22 W»A), Jl-28 (4>B), 
jl-21 (com), Jl-24 (com), and Jl-25 (com). The wheel voltage shall be constant 
within 0. IV throughout the heater control calibration (see 6.3). 

d. Apply 28.00*2.5V rms, 800*80 cps to the gimbal angle resolvers at pins Jl-27 (Hi) 
and Jl-28 (Lo). 

e. Apply 28.0*1.4 vdc to the gimbal mounted electronics at pins J2-38 (HI) and J2-37 (Lo). 

f. Apply 28.0*0.5V, 800*8 cps to the hlowers at pins Jl-11 (Hi) and Jl-12 (Lo). The 
blowers shall be on throughout the padding resistor selection procedure, unless other¬ 
wise specified. 

3 .2.2.2.2 Selection of Control Heater Padding Resistor (R1L The control heater padding 
resistor (Rl) shall be selected as follows: 

a. The inertial component temperatures shall be stabilized with control heater duty 
cycle at 7*2 percent. The average PIPA temperature shall be 129.2*3.0*F and 
the AT (difference between the PIPA and IRIG indicated temperature) shall be 
>4.0 # F. 

b. With the control heater duty cycle increased to 50*5 percent, the control heater 
padding resistor (Rl) shall be selected to achieve a AT within 0.2o # F of the value 
obtained in 3.2.2.2.2. a. Allow for stabilization after any adjustment. Remove the 
+28 vdc at Jl-59 if necessary, to obtain a 50*5 percent control heater duty pycle. 

NOTE: During stabilization, the PIPA and IRIG indicating sensors shall be monitored 
and data continuously recorded. The PIPA and IRIG temperatures are stabilized 
when they have not changed by more than 0.10 # F over a one hour period. The measured 
average PIPA and IRIG indicating sensor data shall be converted to degrees Fahrenheit 
(See 6.1). 

3 .2.2.2.3 Selection of Thermostat Anticipatory Heater Padding Resistor (R4) . The thermostat 
anticipatory heater padding resistor (R4) shall be selected as follows: 

a. With the control heater duty cycle at 50*5 percent, the control thermostat anticipatory 
heater padding resistor (R4) shall be selected to achieve an average PIPA temperature 
within 0.25°F of the value obtained in 3.2.2.2.2. a. Allow for stabilization after any ‘ - 
adjustment. : _ ?_ *.- r ••xi-- ?'■ v .-v. ’ V.l . ; - v ,y 
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b. With the control heater duty cycle at 20±5 percent the average PIPA temperature 
shall be within 0.25*F of the values obtained in 3 . 2 . 2 . 2 . 2 . a and 3 . 2 . 2 . 2 .3.a. If 
the requirement is not met, repeat 3* 2.2*2.2. a and 3* 2.2.2.3. a* 

3 .2.2.2.4 Selection of PIPA Fixed Heater Padding Resistor_{Ha) . With the control heater duty 
cycle at 20±5 percent, allow for stabilization and record AT. If the AT is equal to or less than 
5 .9°F, a 1430 ohm resistor shall be selected for the PIPA fixed heater padding resistor (R 3 ); 

and If the AT is greater than 5.9*F, the resistor shall be selected to achieve a AT of 5.8°F±0.1 # F. 
Allow for stabilization after any adjustment. 

3 .2.2.2.5 Selection of Thermostat Bias He ater Padding Resistor. (£51. With the control heater 
duty cycle at 20±5 percent, the thermostat bias heater padding resistor (R 5 ) shall be selected 

to set the average PIPA temperature at 129.20* ±0.15°F. Allow for stabilization after any 
adjustment. 

3 .2.2.2.6 Selection of Blower Control Thermostat Bias He ater Padding Resistor (ReL 
With the control heater duty cycle at 43 +0, -5 percent, the blower control thermostat bias 
heater paddtig resistor (Re) shall be selected to just turn OFF the blowers. Allow for 
repeatable cyclic after any adjustment and record the total blower current. 

3 2.2.2.7 OSE Heater Padding Resistor (R 2 L The GSE heater padding resistor (R 2 ) shall be 
of the value selected in 3.2.2.2.2.b. 

3.2.2.2 .8 Selection of Alarm Thermostat Anticipator y Heater Padding Resistor Rl fl. The 
thermostat anticipatory heater padding resistor (RIO) shall be selected as follows: 

a. With the control heater duty cycle at 7 ±2 percent and RIO set at 30fl, R9 shall be 
adjusted so that the alarm signal cycles on and off at a 7 ±2 percent duty cycle.^ 

, . Alarm Time On _ _ _* 1 nn 

Alarm duty cycle * Alarm Time On + Alarm Time Off 

Allow for stabilization after any adjustment. If this requirement cannot be met, 
proceed to paragraphs 3 . 2 . 2 . 2.10 and 3 . 2 . 2 . 2 . 11 . 

b. With the control heater duty cycle increased to 50±5 percent, the anticipatory heater 
padding resistor (R10) shall be selected to achieve a 50±5 percent alarm duty cycle. 

Allow for stabilization after any adjustment. 

c. Measure the current (1^) through R9 as selected in 3. 2 .2.2. 8 . a. Calculate power 
Pi-98 if. 

3 .2.2.2.9 Selection of Alarm Thermostat Bias Heater Pad ding Resistor (R9). Select a resistor 
which will result in 4.0 watts less power (P2) in the bias heaters than was calculated in 3 .2.2.2. 8 . a 
Use the resistor called out on the drawing which most closely approximates the required current 

* 2 - 
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j. The DUG serial numbers shall be recorded In the system history book. 

k. The total time that the DUG wheel power whs applied shall be recorded in the systems 
history log book. 

4.3.2 Hftat Exchanger Leak Rate. When tested with a differential pressure of 77.5, +4.0 

-0 psi of helium, the leak rate of the heat exchanger shall be 5 x 10' 6 std. cc/sec of helium 
maximum. 

4.3.3 Hpflt Exchapy«r Pressure Drop . When tested with the quick disconnect couplings, the 
associated "O" rings installed, and water glycol coolant flowing at 33*1 lb/hr (3.6*0.1 gal/hr) 
at 45° ±2°F inlet temperature, the heat exchanger pressure drop shall be 1.2 to 1.6 inches of 
Hg. The pressure drop shall be calculated by use of the following formula utilizing a.differential 
mercury manometer to obtain Hi and H 2 : 

Pressure Drop » 0.92 (Hi - H2) loch 

Where: 

H x * High pressure side of the differential mercury manometer. 

H 2 = Low pressure side of the differential mercury manometer. 

4.3.4 Resistance . The resistance between pins shall be as specified in Table Y when measured 
with an ohmmeter limited to an open circuit voltage of 10 mv in accordance with MIL-STD-202 
method 303. The IMU shall be maintained at 130±3*F for the resistance measurements. The 
ohmmeter "low" shall be connected to the IMU chassis when taking resistance measurements. 

4.3.5 Temperature Control 

4.3.5.1 Temperature Alarms 

4.3.5.1.1 Tow Alarm - Operate . With the IMU in the operate mode, the low alarm test shall 
be performed as follows: 

a. With pins Jl-4 and J2-26 shorted and the IMU temperature allowed to decrease from 
a stabilized heater control duty cycle of 20*5 percent, there shall be a temperature 
alarm indication when the PIPA temperature reaches 1.25.2* ±2.5'F. 

b. With the short in 4.3.5.1. l.a removed immediately after the temperature alarm 

indication and the IMU temperature allowed to increase, the PIPA temperature shall 
be within +1.0* , -0.5*F of the value recorded at the temperature alarm point when 
the alarm turns off. ^ 

c. With the voltages specified in 4.2.1.4.c and g increased to 33.5±0.2 vdc and the voltage 
specified in 4.1.1.4.# and h increased to 0A 29.4*0.2V rms, 0B 30.5*0.2V, 4.3.5.1. l.a 
and b shall be repeated (see 6. 3). 
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1. SCOPE 

1.1 PURPOSE. Thta specification establishes the detail requirements for complete identification 
and acceptance of the Inertial Measuring Unit, Part Number 2018601-021and -06L 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 
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North American Aviation 
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1^ SCOPE 

1.1 PURPOSE*. This specification establishes the detail requirements for complete identification 
and acceptance of the Inertial Measuring Unit Assemblies. 

1.2 CLASSIFICATION. The requirements for the equipment covered by this specification shall 
be classified as follows. Unless identified by the respective type* all requirements of this 
specification are applicable for all types* 

a* TYPE I. The requirements for Part Numbers 2018601-161 and -181 shall be designated 
as Type I in this specification* 

b. Type n. The requirements for Part Numbers 2018601-021, -061, -081, -091, -121, 
and -141 shall be designated as Type n in this specification. 

2* APPLICABLE DOCUMENTS 

2.1 E FFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS , 
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1, SCOPE 

1.1 PURPOSE*. This specification establishes the detail requirements for complete Identification 
and acceptance of the Inertial Measuring Unit Assemblies. 

1.2 CLASSIFICATION. The requirements for the equipment covered by this specification shall 
be classified as follows. Unless identified by the respective type, all requirements of this 
specification are applicable for all types* 

a* TYPE I. The requirements for Part Numbers 2018601-161, -181 and -201 shall be designated 
as Type I in this specification* 

b. Type n. The requirements for Part Numbers 2018601-021, -061, -#81, -091, -121, 
and -141 shall be designated as Type II In this specification. 

2. APPLICABLE DOCUMENTS 

2*1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified* Military Standards and Specifications 
shall be the issue In effect on the date of request for proposal or Invitation to bid. 

SPECIFICATIONS 

APOLLO GAN 
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4 SCOPE 

1.1 PURPOSE*. This specification establishes the detail requirements for complete identification 
and acceptance of the Inertial Measuring Unit Assemblies. 

1.2 CLASSIFICATION. The requirements for the equipment covered by this specification shall 
be classified as follows. Unless identified by the respective type, all requirements of this 
specification are applicable for all types. 

a. TYPE I. The requirements for Part Numbers 2018601-161,-181. -201 and -231 shall be 
designated as Type I in this specification. 

b. Type n. The requirements for Part Numbers 2018601-021, -061, -#81, -091, -121, 
and -141 shall be designated as Type n in this specification. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect on the date of request tor proposal or invitation to bid. 

SPECIFICATIONS . 

APOLLO GIN 

ND1002071 Process Specification, Soldering of Electrical Connections 

ND1002214 General Specification for Preservation, Packaging, Packing 

and Container Marking of Apollo Guidance and Navigation Major 
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Ground Support Equipment 

PS2010604 Procurement Specification, Product Configuration and 

Acceptance Test Requirements, APOLLO CM/LEM GIN 
System Requirement Items 

North American Aviation 

MH01-01349-416 Ethylene Glycol-Water Solution 

STANDARDS 
Military 

MIL-STD-202 Test Methods for Electronic and Electrical Component 
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1. SCOPE 

1.1 PURPOSE, This specification establishes the detail requirements for oomplete identification 
and acceptance of the Inertial Measuring Unit, Part Number 2018601-021. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES, like following documents form a part of this specification to tbe 
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b j suppliers la ooanectioe vttk specific p roc ur eme nt tactions should bs obtained from 
tbs p rocuring aotMty« •• directed tap tbs contracting offiosr.) 


S.S CONFLICTIJfa REQUIREMENTS la tbs mot of a conflict b e t we en requirements, tbs 
following order of precedence shall apply. The c on t r a cto r sbsll also notify MIT/IL APOLLO 

M a nag em e n t of tbs s s a flt e t. 

a. The contract 

b. This specification 

©. Documents listed la tbls section 
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TABLE VI (Continued) 




TABLE Vn. 

INSULATION RESISTANCE 


FROM 

TO 

RESISTANCE 

(Ohms) 

FROM 

TO 

RESISTANCE 

(Ohms) 

P15-D 

P16-K 

<0.2 

A16-4 

R10-2 

<0.2 

P16-D 

P17-K 



A16-4 

A19-4 



Jl- 

26 

E57 



A16-6 

A19-6 



Jl- 

29 

ESS 



A17-1 

A18-2 



Jl- 

30 

E56 



A17-3 

A6-4 



Jl- 

31 

E58 



A17-4 

A18-1 



Jl- 

32 

E59 

<0-2 

A17-4 

A6-1 

<0.2 

J2- 

25 

A13-5 

<1 

* 

A18-3 

R5-1 

<0.25 

n- 

8 

P20-20 

0.05 to 0.15 

A18-4 

A13-4 

<0.2 

Tl- 

* 

PI9-20 

0.05 to 0.15 

R5-1 

R9-1 

<0.2 

Tl- 

8 

PI 8-20 

0.05 to 0.15 

A 8-Red 

A10-1 

Visual 

Tl- 

8 

Tl-3 

<0 

1 

A 8-Red 

A10-2 



A13-2 

A18-5 

<0.2 

A8-Bla 

A10-3 



A13-3 

A14-2 







A13-4 

P17-T 



A8-Blu 

A10-4 





P16-T 



A9-Red 

All-1 





A10-2 



A9-Red 

All-2 





All-2 



Afr-Blu 

All-3 





A12-2 



A9-Bla 

i All-4 





R10-1 

<0. 

2 

SHLD ON 




A13-4 

1 P15-T 

<0. 

3 

A4-3.-7-9 

A4r3 



A14-4 

R4-2 

<0.2 

SHLD ON 




A14-0 

A16-6 


: 

A5-3.-7-9 

A5-3 



A15-1 

A19-2 



SHLD ON 




A15-3 

A16-2 



A6-3, -7-9 

A6-3 



A16-3 

R9-2 



E61 

E22 



A16-3 

A19-3 

<0. 

2 

E62 

E23 

Visual 


FROM 

TO 

RESISTANCE (mecohms) 

AU pins on Jl 

Cha88ia 

>100 

except Jl-1 

All pins on J2 

Chassis 

>100 

All circuits on 

All other circuits 

>100 

Jl and J2 

on J1-J2 
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1. SCOPE 

1.1 PURP08E. This specification establishes the detail requirements for oomplete 
identification and acceptance of die Header Assembly PSA (C/M), hereafter oalled the 
assembly, Part Mnebsra;SOW0»ffl and -051. 

S. APPUCABLE DOCUMENTS 

S. 1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GAN 

ND1002214 General Specification for Preserration, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

STANDARDS 

Military 

MILrSTD-tOt Test Methods for Electronic sad Electrloal Component Parte 

DRAWINGS 

APOLLO GAN 

20070ft Header Assembly PSA (C/M)' 

2014070 Interconnect List for PSA Header 

(Copies of specifications, standards, drawings, bulletins, mid publications required by 
suppliers in n with specific procurement functions should be obtained from the 

procuring aoL. .{y ^ as directed by the contracting officer.) 

|. 2 CONFLICTING REQUIREMENTS, li event of a oonfllct between requirements, the 
following order of preoedenoe shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The oontraot 

b. This specification 

e. Documents listed in this section 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY 
VERIFICATION CROSS REFERENCE INDEX 


Test/Examination 

Requirement 

Method 

Continuity and DC Resistance 

3.1.1 

4.3.3 

Grounding Pin Resistance 

3.1.2 

4.3.4 

Insulation Resistance 

3.1.3 

4.3.5 

Mounting Screw Insert Resistance 

3.1.4 

4.3.6 

Drawing Compliance 

3.2.1 

4.3.1 


4.2 GENERAL. Hie contractor responsible for the manufacture of the assembly shall 
be responsible for the accomplishment of each test required herein. 

4.2.1 Test Conditions 

4.2.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested 
under the following ambient conditions: 

a. Temperature: 25* ±10* C 

b. Relative Humidity: 90% max 

o. Barometric Pressure: 28 to 32 inches of Hg. 

4.2.2 Nonconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal applica¬ 
tion by the contractor to the cognizant NASA representative. 

4.3 TESTS 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the requirements of Drawing 2007093. Particular attention shall be given to inspection for 
nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment, 
and legibility and appearance of markings. 

4.3.2 Workmanship-Vibration. For spare units only, the assembly shall be vibrated with 
dummy modules which simulate die respective module weight. The proper connector pins 
shall be wired and monitored for continuity during the vibration test. The assembly shall 
be mounted on the vibration fixture in a manner similar to the way it will be mounted in 
service so that it will be vibrated along the simulated command module X, Y, and Z axes. 
The assembly shall be vibrated with simple harmonic motion swept from 10 to 2000 cps 

at a rate of one octave/15 sec. The magnitude of vibration shall be 3.5g rms limited to 
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a 0.3 inch pp constant displacement from 10 cps to the crossover frequency. During 
vibration the continuity of the assembly shall be constantly monitored per Drawing 
2014679. Any evidence of discontinuity shall be recorded and shall be cause for rejec¬ 
tion. The monitoring circuitry shall have a response of 10 ^seconds or less for any 
open circuit. Workmanship-vibration testing shall be performed on all units other than 
spares, at the higher assembly level with operational modules installed. 

4.3.3 Continuity and DC Resistance. Continuity and dc resistance shall be measured 
using a low voltage resistance measuring device in accordance with Method 303 of 
Standard MIL-STD-202. Measurements shall be made from each individual pin to all 
other pins electrically connected, but duplicate tests of pins previously tested need 
not be made. All readings for pins electrically connected per Drawing 2014679 shall 
be less than 0.5 ohm, with the exception of pins 45J1-55 and 4SJ1-56. Any readings 
greater than 0.5 ohm for pins electrically connected as per Drawing 2014679 shall be 
recorded and shall be cause for rejection. The dc resistance measured from pin 
45J1-55 to 45J1-56 shall be 1.5K ohms to 16. OK ohms when measured with a low 
current resistance measuring device. This measurement shall be made by passing 

t. 50 ma or less current through pins 45J1-55 and 45J1-56. The dc resistance of the 
pins listed in Table I shall be as specified in Table L 

4.3.4 Grounding Pin Resistance. With a dc current of 3.0*2.5 amperes passed through 
the frame and the pin being tested, and the do voltage measured across die pin and the 
frame as shown in Figure 1, the dc resistance between each individual pin listed in 
Table II and the frame shall be calculated and recorded. The resistance shall be 
calculated using the equation specified in 6.2 and the value shall be as specified in 3.1.2. 
To ensure good electrical connections when measuring'the voltage and current the 
protective finish of the frame may be penetrated. 

4.3.5 Insulation Resistance. The insulation resistance between each electrically 
connected network and all other networks shall be as specified in 3.1.3 when measured 
in accordance with Method 302 of Standard MIL-STD-202. The megohmmeter used 
shall have an output voltage of 500±100 vdc limited to a short circuit current of 2.0 
mill!amperes or less. Any reading of less than 100 megohms shall be recorded and 
shall be cause for rejection. Spare pins shall be included as individual networks. 

Megger voltage shall not be applied to the pins specified in 6.1. 

4.3.6 Mounting Screw Insert Resistance. With a do current of 3. 0*2.5 amperes passed 
through each mounting screw insert as shown in Figure 2, the dc current and voltage drop 
shall be measured and the mounting screw insert resistance shall be calculated using the 
formula specified in 6.3. a. To insure a good electrical connection to the header frame, 
the module guide pins may be used as a connection point. The parallel resistance of all 
the inserts surrounding each connector shall be calculated using the formula specified in 
6.3.b and shall be equal to or less than 10 milliohms. 
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3. REQUIREMENTS 

3.1 Same as basic specification. 

3.1.1 Continuity and DC Resistance. Continuity shall be as specified on Drawings 2014794 
and 2014758. All pins electrically connected except 45J1-55, 45J1-56 and those listed in 
Table I shall exhibit dc resistance of 0.5 ohm or less. The dc resistance from 45J1-55 to 
45J1-56 shall be 1.5K ohms to 16. OK ohms. The dc resistance between the pins listed in 
Table I shall be as specified in Table L 

3.1.2 Same as basic specification. 

3.1.3 Same as basic specification. 

3.1.4 Same as basic specification. 

3.2 Same as basic specification. 

3.2.1 Same as basic specification. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 Same as basic specification. 

4.2 Same as basic specification. 

4.2.1 Same as basic specification. 

4.2.1.1 Same as basic specification. 

4.2.2 Same as basic specification. 

4.3 Same as basic specification. 

4.3.1 Same as basic specification. 

4.3.2 Continuity and DC Resistance. Continuity and dc resistance shall be measured using a 
low voltage resistance measuring device in accordance with Method 303 of Standard MIL-STD-202. 
Measurements shall be made from each individual pin to all other pins electrically connected, 

but duplicate tests of pins previously tested need not be made. All readings for pins electrically 
connected per Drawings 2014734 and 2014758, with the exception of piiw 45J1-55 and 45J1-56, 
shall be less than 0.5 ohm. Any readings greater than 0.5 ohm shall be recorded and shall be 
cause for rejection. The dc resistance measured from pin 45J1-55 to 45J1-56 shall be 1.5K 
ohms to 16. OK ohms when measured with a low current resistance measuring device. This 
measurement shall be made by passing 2.50 ma or less through pins 45J1-55 and 45J1-56. The 
dc resistance of the pins listed in Table I shall be as specified therein. 
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4.3.3 Same aa basic specification. 

4.3.4 Same as basic specification. 

4.3.5 Same as basic specification. 

5. PREPARATION FOR DELIVERY 

5.1 Same as basic specification. 

6. NOTES 

6.1 Same as basic specification. 

6.2 Same as basic specification. 

6.3 Same as basic specification. 


ETP:jls 
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1. SOOPE 

1.1 PURPOSE. Hii8 specification establishes the detail requirements for complete 
identification and acceptance of the Header Assembly PSA (C/M), Part Numbers 2007093-031, 
and 2007093-041 ^hereafter called the assembly. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. Hie following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 


APOLLO GAN 


ND1002214 

General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 

Equipment 

STANDARDS 


Military 


MIL-STD-202 

Test Methods for Electronic and Electrical Component 

Parts 

DRAWINGS 


APOLLO GAN 


2007093 

Header Assembly PSA (C/M) 

2014758 

Lead Set CC, Electrical-PSA C/M 

2014794 

Lead Set BB, Electrical-PSA C/M 

(Copies of specifications, standards, drawings, bulletins and publications required by suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 


2.2 Same as basic specification. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of the Header Assembly PSA (C/M), Part Numbers 2007093-031, 
2007093-041, and 2087093-06It hereafter called the assembly. . 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO G&N 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
1 assemblies. Parts and Associated Ground Support 

Equipment 


STANDARDS 

Military 

MIL-STD-202 Test Methods for Electronic and Electrical Component 

Parts 

DRAWINGS 

APOLLO G&N 

2007093 Header Assembly PSA (C/M) 

2014758 Lead Set CC, Electrical-PS A C/M 

2014794 Lead Set BB, Electrical-PSA C/M 

(Copies of specifications, standards, drawings, bulletins and publications required by suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 


2.2 Same as basic specification. 
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1. SCOPE 


1 .1 PURPOSE. This specification estabUahea the detail requirements for complete 

»^®cc«Pianoe of the Header Assembly PSA (C/M), Part Numbers 20070*3-031, 
20070*3-041, 2007093-061* and 2007099-071, hereafter eaUed the assembly. 

f. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, mflitary standards and specifications 
shall be the Issue In effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 


APOLLO GAN 


ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assembl *es, Parts and Associated Ground Support 
Equipment. 

STANDARDS 

Military 

MIL-STD-202 Test Methods for Electronic and Electrical Component 

Parts 

DRAWINGS 

APOLLO GAN 

2007093 Header Assembly PSA (C/M) 

2014756 Lead Set CC, Electrical-PSA C/M 

2014794 Lead Set BB, Eiectrical-PSA C/M 

(Copies of specifications, standards, drawings, bulletins and publications required by suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 


2.2 Same as basic specification. 
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DRAWING NO. 2007093 


Record of Revisions 



Thla specification consists of page 1 to 8 inclusive. 
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1. ‘ SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of the Header Assembly PSA (C/M), Part Numbers 2007093-031, 
2007093-041, 2007093-061,2007093-071, 2007099-661, and 2007098*091, hereafter called the 
assembly. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 


V 

General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment. 

STANDARDS 

Military , * 

MIL-STD-202 Test Methods for Electronic and Electrical Component 

Parts 

DRAWINGS 

APOLLO GAN 

2007093 Header Assembly PSA (C/M) 

2014758 Lead Set CC, Electrical-PSA C/M 

2014794 ,4 Lead Set BB, Electrical-PSA C/M 

(Copies of specifications, standards, drawings, bulletins and publications required by suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 Same as basic specification. 
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S. REQUIREMENTS 

3.1 Same aa baalo specification. 

3.1.1 Continuity and DC Reatatanoe. Continuity ahall be aa specified on Drawings 2014794 
and 2014758. All pine electrically connected except 45J1-55, 45J1-56 and thoee Hated In 
Table I shall exhibit dc resistance of 0.5 ohm or less. The dc resistance from 45J1-55 to 
45J1-56 shall be 5. TftK ohmst*0. 85K ohms at a temperature of 22.5*2.6*C. The do resistance 
b stam en the. plan listed in Table 1 shall.be as specified in Table L 

3.1.2 Same as basic specification. 

3.1.3 Same as basic specification. 

3.1.4 Same as basic specification. 

3.3 Same as baste specification. 

3.2.1 Same as basic specification. 

4. QUALITY A88URANCE PROVISIONS 

4.1 Same as baste specification. 

4.3 Same as baste specification. 

4.2.1 Same as basic specification. 

4.2.1.1 Same as basic specification. 

4.2.2 Same as basic specification. 

4.3 Same as basic specification. 

4.3.1 Same as basic specification. 

4.3.2 Continuity and DC Resistance. Continuity and dc resistance shall be measured using a 
low voltage resistance measuring device In accordance with Method 303 of Standard MIL-STD-202 
Measurements shall be made from each Individual pin to all other pins electrically connected, 
but duplicate tests of pins previously tested need not be made. All readings for pins electrically 
connected per Drawings 2014734 and 2014758, with the exception of pins 45J1-55 and 45J1-56, 
shall be less than 0.5 ohm. Any readings greater than 0.5 ohm shall be recorded and shall be 
cause for rejection. The dc resistance measured from pin 45J1-55 to 45J1-56 shall be 5.75K 
ohms *0.85K ohms at a temperature of 22.8*2. (PC WhSn measured wife irlow current resis- 
tanoe measr lag device. This measurement shall-bemads by passing 2.50 ma or less through 
pins 45J1-55 and‘-46Jl-56* Tim do raaistanoo-of the pins Rated .in Table I ahall be as specified 
therein. 
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ADDENDUM NOTICE 

Thia specification haa been prepared aa an addendum to: 

Specification No.: 2016155 
Revision: _ 

Releaae Date: 16 March 1966 
FOR 

HEADER ASSEMBLY PSA (C/M) 

Uaed With 

Haa APOLLO GIN System 

The exact content of Specification P82016155 need as the basic document for this addendum 
la the revision referenced above phis the following epedfioation atiiy notioea to Specifi¬ 
cation P82016155. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of the Header Assembly PSA (C/M), Part Number 2007093-031, 
hereafter called the assembly. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 


APOLLO G&N 


ND1002214 

General Specification for Preservation, Packaging, 
Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

STANDARDS 

Military 


MIL-STD-202 

Test Methods for Electronic and Electrical Component 
Parts 

DRAWINGS 

APOLLO GW 

2007093 

Header Assembly PSA (C/M) 

2014758 

Lead Set CC, Electrical-PSA C/M 

2014794 

Lead Set BB, Electrical-PSA C/M 


(Copies of specifications, standards, drawings, bulletins and publications required by suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 Same as basic specification. 
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3. REQUIREMENTS 

3.1 Same as basic specification. 

3.1.1 Continuity and DC Resistance. Continuity shall be as specified on Drawings 2014714 
and 2014758. All pins electrically connected except 45J1-55, 45J1-56 and those listed in 
Table I shall exhibit do resistance of 0.5 ohm or less. The dc resistance from 45J1-55 to 
45J1-56 shall be 1.5K ohms to 16. OK ohms. The dc resistance between the pins listed in 
Table I shall be as specified in Table L 

3.1.2 Same as basic specification. 

3.1.3 Same as basic specification. 

3.1.4 Same as basic specification. 

3.2 Same as basic specification. 

3.2.1 Same as basic specification. 

4. QUALITY ASSURANCE PROVISIONS 
__ 4.1 Same as basic specification. 

4.2 Same as basic specification. 

4.2.1 Same as basic specification. 

4.2.1.1 Same as basic specification. 

4.2.2 Same as basic specification. 

4.3 Same as basic specification. 

4.3.1 Same as basic specification. • 

4.3.2 Workmanship-Vibration. For spare units only, the assembly shall be vibrated with 
dummy modules which simulate the respective module weight. The proper connector pins shall 
be wired and monitored for continuity during the vibration test. The assembly shall be 
mounted on the vibration fixture in a manner similar to the way it will be mounted in 
service so that it will be vibrated along the simulated Command Module X, Y, add Z axes. 

The assembly shall be vibrated with simple harmonic motion swept from 10 to 2000 cps 
at a rate of one octave per 15 sec. The magnitude of vibration shall be 3.5g rms limited 
to a 0.3 inch pp constant displacement from 10 cps to the crossover frequency. During 
vibration the assembly shalllbe constantly monitored per Drawings 3014794 and 2014758. 

Any evidence of discontinuity shall be recorded and shall be cause for rejection. The 
monitoring circuitry shall have a response of lOjxsec or leas for any open circuit. 
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Workmanship-vibration testing shall be performed on all units other than spares, at a 
higher assembly level with operational modules installed. 

s 

4.3.3 Continuity and DC Resistance. Continuity and do resistance shall be measured 
using a low voltage resistance measuring device in accordance with Method 303 of 
Standard MIL-STD-202. Measurements shall be made from each individual pin to all 
other pins electrically connected, but duplicate tests of pins previously tested need not 
be made. All readings for pins electrically oonnected per Drawings J91|T9t and 
2014758, with the exception of pins 46J1-55 and 45J1-56, shall be less than 0.5 ohm. 

Any readings greater than 0.5 ohm shall be recorded and shall be cause for rejectio n . ~ 

The do resistance measured from pin 45J1-55 to 45J1-56 shall be 1.5K ohms to 16. OK ohms 
when measured with a low current resistance measuring device. This measurement shall 
be made by passing 2.50 ma or less through pins 45J1-55 and 45J1-56. The dc resistance 
of the pins listed in Table I shall be as specified therein. 

4.3.4 Same as basio specification. 

4.3.5 Same as basio specification. 

4.3.6 ' Same as basic specification. 

5. PREPARATION FOR DELIVERY 

5.1 Same as basio specification. 

6. NOTES 

6.1 Same as basic specification. 

6.2 Same as basio specification. 

6.3 Same as basio specification. 
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1. SCOPE 

Thie specification establishes the detail requirements for complete 
identification and acceptance of the Optical Unit, Assembly Part 
No. 2011000-031. 

1.1 Product Configuration and Baseline Acceptances 

1.1.1 The product configuration baseline shall be established by FACI for 

the Optical Unit Assembly, Serial No. This unit and 

all subsequent units regardless of intended use shall be accepted to 
the configuration defined by Serial No. unless formally 

approved otherwise as required by ANA Bulletin No. 445. 

2. APPLICABLE DOCUMENTS 

The following documents form a part of this specification to the ex¬ 
tent specified herein. 

2. 1 Effective Issues. 

2.1. 1 Military Standards and Specifications shall be the issue in effect on 
the date of contract. 

SPECIFICATIONS 


APOLLO G & N 

ND 1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance 
and Navigation Major Assemblies, Assemblies, 
Subassemblies, Parts and Associated Ground Sup¬ 
port Equipment. 

ND 1002023 Serialization, General Specification for 

PS 2010606 Procurement Specification Product Configuration 

and Acceptance Test Requirements for the Preci¬ 
sion Test Fixture. 



3.2.11 

3.2.12 

3.3 
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less than 10 mv with 0 volts AC applied to the Motor-Generator 
control windings. 

Dynamic Friction Level. Dynamic friction shall be less than .03 : 
inch-ounces on the SXT and SCT drive motor shafts as measured by 
the voltages on their respective motor control phases. 

Reticle Lighting. The SXT and SCT reticle lamps shall draw a 
current fhat is within 10% of measurements made while the lamp 
illumination was observable. In addition the respective reticles 
shall appear illuminated when viewed via the eyepiece. 

Product Performance and Repeatability. The Assembly shall meet 
the Functional Requirements of Section 3.2 and furthermore shall 
withstand specified environmental stresses without degradation 
of performance characteristics. This performance characteristic 
repeatability shall be demonstrated by subjecting the OUA to the 
following test procedures. 


NOTE: The following sequence of test procedures 
is mandatory except that the sequence of the 
Pressure Leak Rate and the Functional Performance 
tests may be interchanges. 

1. Baseline Performance Tests 


2* Environmental Tests 


a) Mechanical Integrity 

b) Thermal Vacuum 


3. Luminous Transmittance 


4. Final Visual and Mechanical Inspection 

5. Pressure Leak Rate Test 


6. Functional Performance Tests (exclusive of 
Luminous Transmi trtanc'e) 
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The luminous transmittance of the SCT to CIE illuminate "C" 
shall not be less than 30%. 

The luminous transmittance of the SXT SLOS shall be tested as 
specified above while monitoring the light intensity at the SXT 
Indexing Mirror. The luminous transmittance of the SXT SLOS 
to CIE illuminate "C" shall not be less than 25%. 

If the assembly configuration includes an eyepiece polaroid filter 
then the following test shall be performed. 

The ratio of the luminous transmittance of the SXT SLOS and SXT 
LLOS shall not be less than 12 to 1 for CIE illuminant "C" when 
the eyepiece polaroid filter is positioned for minimum transmis¬ 
sion through the LLOS. 

** Freedom of Motion . Unscrew and pop out the SCT Shaft Manual 

Input Adapter and rotate control. SCT Shaft shall move freely. 
Unscrew and pop out the SCT Trunnion Manual Input Adapter 
and rotate control. SCT Trunnion shall move freely. 

1,14 SXT TDA and SPA D ynamic Friction. Stiction, and Rate Generator 
With a variable AC, 800 cps, input voltage applied to the 
Motor-Generator control windings, the voltage shall be increased 
until the SXT Shaft or trunnion starts to rotate. The input voltage 
shall not exceed 5. 3 VAC. The input voltage shall then be de¬ 
creased to the lowest level required to maintain rotation. The input 
voltage shall not exceed 4. 2 VAC. 

With the use of a phase sensitive voltmeter, the generator output 
voltage, for an increasing angular rotation of the shaft (SDA) shall 
cause the meter to deflect in a negative direction and in a positive 
direction for a decreasing angular rotation of the shaft. The gen¬ 
erator output voltage for an increasing angular rotation of the 
trunnion (TDA) shall cause the meter to deflect in a positive direc¬ 
tion and in a negative direction for decreasing angular rotation of 
the trunnion. 

With 0 volts AC applied to the Motor-Generator control windings 
the TDA and SDA tachometer output shall be less than 10 mv 
with special hock-up using PAV when measured at OUA base con¬ 
nector. 
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4.2.1.15 SCT TDA and SPA Dynamic Friction, Stiction, and Rate Generator 
Phasing . With a variable AC 800 cps, input voltage applied to the 
Motor-Generator control windings the voltage shall be increased 
until the SCT shaft or trunnion starts to rotate. The input voltage 
shall not exceed 6. 6 VAC when the shaft or trunnion is at the 
shade flip position, or 5. 3 VAC at all other positions. The input 
voltage shall then be decreased to the lowest level required to 
maintain rotation. The input voltage shall not exceed 4. 2 VAC. 

With the use of a phase sensitive voltmeter, the generator output 
voltage for an increasing angular rotation of the shaft (SDA), shall 
cause the meter to deflect in a positive direction and the generator 
output for a decreasing angular rotation of the shaft shall cause 
the meter to deflect in a negative direction. The generator output 
voltage for an increasing angular rotation of the trunnion (TDA) 
shall cause the meter to deflect in a negative direction and in a 
positive direction for a decreasing angular rotation of the trunnion. 


With 0 volts AC applied to the Motor—Generator control windings 
the TDA and SDA tachometer output shall be less than 10 mv with 
special hook-up using PAV when measured at OUA base connector. 


4. 2. 1.16 Reticle Lighting. Reticle lamp operation shall be determined by 
means of their current drain and visual check. The current shall 
be measured by means of a milliammeter when 5. 0 VAC is applied 
across each bank of 4 parallel lamps that illuminate the SXT and 
SCT reticles. The current drain shall be within 10% of the current 
measurements previously made while the lamp illumination could 
be observed and a visual check will be performed to show that the 
reticle appears illuminated when viewed via the eyepieces. 

4. 2. 1. 17 Baseline Performance . See applicable portions of Section 4. 


4.2.1.18 Environmental Tests. See paragraph 3. 3. 2. 


4. 2. 1.19 Final Visual Mechanical Inspection. See paragraph 3. 3. 3. 

4. 2. 1.20 Pressure Leak Rate. The Leak Detector shall be calibrated prior 

to testing. The external side of the OUA shall be evacuated and 
backfilled with a 10% Helium mixture of 5 psi. The leak rate shall 
be determined using the following formula. The leak rate shall 
not exceed 9.99 x 10“ 5 st'd/cc/sec. 
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Unit Leak Rate Leak Detector Calibration St*d St*d cc He 
St*d cc/»ec-He m Reading Leak Rate Sec 

Calibrated Leak % He in Mixture 
Detector reading 100 

Functional Performance and Repeatability. Same ae Section 3. 3. 5. 

Drawing Compliance. The assembly shall be visually examined 
for compliance to the requirements of Apollo G and N Drawing 
2011000. Particular attention shall be given to inspection for 
nicks, scratches, burrs, dents, encapsulants, defects, contam¬ 
inants, pin misalignment, and legibility and appearance of mark- 
ings. 

PREPARATION FOR DELIVERY 

General. Preparation for delivery shall be in accordance with 
Specification ND 1002214, General Specification for Preservation 
Packaging, Packing and Container Marking of Apollo Guidance 
and Navigation Major Assemblies, Assemblies, Subassemblies, 

Parts and Associated Ground Support Equipment. 

The assembly shall be installed in or removed from its shipping 
container (P/N 1019720) only under Class II or better clean room 
conditions in accordance with MIL-STD-209, Clean Room and Work 
Station Requirements Controlled, Environment. 

NOTES. 

The Precision Test Fixture (PTF) used to test the Optical Unit 
Assembly (OUA) shall be certified according to PS 2010606. 
Certification of the PTF is required before and after each final 
test. The certification shall be completed not more than 50 hours 
before or after the tests are performed. If the PTF does not 
recalibrate after a final test, the affected tests shall be rerun. 
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This specification establishes the detail requirements for complete 
identification and acceptance of the Optical Unit, Assembly Part 
No. 2011000-031.and 2011000-032. 

Product Configuration and Baseline Acceptances 


The product configuration baseline shall be established by FAC1 for 
the Optical Unit Assembly, Serial No. This unit and 

all subsequent units regardless of intended use shall be accepted to 
the configuration defined by Serial No. unless formally 

approved otherwise as required by ANA Bulletin No. 446. 

APPLICABLE DOCUMENTS 


The following documents form a part of this specification to the ex¬ 
tent specified herein. 

Effective Issues. 

Military Standards and Specifications shall be the issue in effect on 
the date of contract. 


SPECIFICATIONS 


APOLLO G fc N 

ND 1002214 General Specification for Preservation, Packaging, 
Packing and Container Marking of Apollo Guidance 
and Navigation Major Assemblies, Assemblies, 
Subassemblies, Parts and Associated Ground Sup** 
port Equipment. 


ND 1002023 


PS 2010606 




Serialisation, General Specification for 

Procurement Specification Product Configuration 
and Acceptance Test Requirements for the Preci¬ 
sion Test Fixture. 












*.*••»,.*} v-* --.i • .-.» -—■■'*.% ?r— 


1_ _ _',3 ^ s-i*/ 11 1 


APOLLO OON Spooltleotloo 
PS 2016206 r-~fiG<'r 

Original luoo Dot«! / qtt d 

Roloou Authority; TORR *'* * ' T 
Clou A Roloooo < 


5 

* ' ■ ■ ■ I 

p 

PROCUREMENT SPECIFICATION \ 

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS 
OPTICAL UNIT ASSEMBLY 
DRAWING NO. 2011000 


Record of Revisions 


Dots 

Revision 

Letter 

TORR 

No. 

Pages 

Approvals 1 

Revised 

MIT 

NASA 






























































This specif icotioe consists of page I to 27; Inclusive. 






APOLLO G Sc N Specification 
PS 2016206 
Rev. — 


SCOPE 

This specification establishes the detail requirements for complete 
identification and acceptance of the Optical Unit, Assembly Part 
No. 2011000-031. 

1.1 Product Configuration and Baseline Acceptances 

1.1.1 The product configuration baseline shall be established by FACI for 

the Optical Unit Assembly, Serial No. This unit and 

sl l subsequent units regardless of intended use shall be accepted to 
the configuration defined by Serial No. unless formally 

approved otherwise as required by ANA Bulletin No. 445. 

2. APPLICABLE DOCUMENTS 

The following documents form a part of this specification to the ex¬ 
tent specified herein. 

2.1 Effective Issues. 

2.1.1 Military Standards and Specifications shall be the issue in effect on 
the date of contract. 

SPECIFICATIONS 

APOLLO G fc N 

ND 1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance 
and Navigation Major Assemblies, Assemblies, 
Subassemblies, Parts and Associated Ground Sup¬ 
port Equipment. 

ND 1002023 Serialization# General Specification for 

PS 2010606 Procurement Specification Product Configuration 

and Acceptance Test Requirements for the Preci¬ 
sion Test Fixture. 
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STANDARDS 

Military 

MIL-S TD-2 09 Clean Room and Work Station Requirements, 

Controlled Environment 

MIL-STD-150A Photographic Lenses 

DRAWINGS 

APOLLO G fc N 

1019720 Optics Navigation Base Shipping Container 

2011000 Optical Unit Assembly 

Copies of Specifications, Standards, Drawings, Bulletins and 
Publications required by suppliers in connection with specific 
procurement functions should be obtained from the Procuring 
Activity or as directed by the contracting officer, 

2.2 Conflicting Requirements. In the event of conflict between the 

requirements of the contract, this document and the documents 
listed in this section, the following order of precedence shall 
apply and the Contractor shall notify MIT Apollo Management of 
conflict as soon as it is determined. 

a. The contract 

b. This specification 

c. Documents listed in this section 

3. REQUIREMENTS 

The Primary Performance Requirements described in Section 
3.1 are derived from the Apollo mission analysis. These require* 
quirements will be demonstrated by the ability of the Assembly to 
meet the Functional Performance Requirements. 
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Functional Performance Requirements described in Section 3. 2 
are derived in order to demonstrate the ability of the Assembly 
to perform the Primary Performance Requirements. 

Primary Performance Requirements. The Assembly shall meet 
the environmental tests specified for nominal Apollo missions 
and have the following accuracies. These are not Functional Per¬ 
formance Requirements, but are the bases from which the Func¬ 
tional Performance Requirements will be derived. 

SXT LLOS to SLQS Measurement Accuracy. At the center of the 
field of view, the Sextant (SXT) shall be capable of measuring the 
Trunnion Drive Axis (TDA) angle between the star line of sight 
(SLOS) and landmark line of sight (LLOS) to within 10 seconds of 
arc. 

SXT SLOS Positioning Accuracy. The SXT SLOS shall be perpen- 
dicular to the mounting plane to within 40 seconds of arc at aero 
trunnion angle. 

SCT LOS Positioning Accuracy. The Scanning Telescope (SCT) 
line of sight (LOS) shall be perpendicular to the mounting plane 
to within six minutes of arc at zero trunnion angle. 

Functional Performance Requirements. The Assembly shall per¬ 
form as specified herein under the following conditions to verify 
its ability to perform the Primary Performance Requirements. 

Drive Motor Fixed Excitation 28VAC + 5% 800 cps + 1% /^9Q. 

Resolver Excitation 28VAC + 1% 800 cps + 1% 

Tachometer Excitation 28VAC + 1% 800 cps + 1% 

SPA Orientation. The Shaft Drive Axis (SDA) shall be perpendi- 

cular with respect to the mounting plane between the Assembly 
and the Navigation Base within 10 seconds of arc for the SXT and 
to 40 sec. of arc for the SCT. 

Orientation of the TDA Measuring Plane to th e Shaft Axis. The 
sum of the errors resulting from the lack of perpendicularity 
between Trunnion Drive Axis (TDA) and SDA and the lack of per¬ 
pendicularity of the SLOS and the TDA shall not exceed 20 arc 
seconds for the SXT and 2 arc minutes for the SCT. 
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Orientation of SLOS to TDA. The error resulting from the lack 
of perpendicularity between the TDA and SLOS for the SXT as 
when the SLOS is internally autocollimated shall not exceed 10 
arc seconds. 

Parallelism of Optical Axis to SPA Axis. (Reticle Eccentricity). 
The parallelism of the optical axis to SDA axis shall be within 10 
seconds of arc for the SXT and 50 seconds of arc for the SCT. 

Resolver Alignment. The SXT SDA and TDA resolvers and the 
SCT SDA TDA resolvers and counters shall be within the LOS 
tolerances specified in Table 1 when aligned to the specified refer¬ 
ences. 

Resolving Power. The resolving power for all lines of sight of 
the SXT and SCT shall be determined with die eyepiece adjusted 
for optimum focus at the center of the respective fields using 
black and white targets as defined by MIL-STD-150A* Photogra¬ 
phic Lenses. 

The resolving power will be tested using either high contrast or 
low contrast targest depending upon whether the test equipment 
configuration includes high or low contrast target. The resolving 
power for high or low contrast targets shall be as follows or better: 


Resolving Power in arc seconds 1 

Approximate Position 

SXT 

SCT 

In Field 

LLOS 

SLOS 

LOS 

Target Contrast 

Low 

High 

Low 

High 

Low High 

Center 

14.4 

10.3 

9.1 

7.2 

146 83. 

1/3 Field Radius 

a 

a 

14.4 

11.5 

230 115.0 

2/3 Field Radius 

a 

a 

28.7 

23.0 

328 184 


♦If the SXT SLOS resolution at the three field positions and the 
SXT LLOS resolution at field center are within the tolerance spe¬ 
cified, it shall be assumed that the SXT LLOS resolution, at the 
field radii specified, is also within tolerance. 
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3.2.7 Air/Vacuum Focusing. The focue of each standard eyepiece upon 

the reticle plane shall be within the tolerance specified in the fol- 
1 owing chart for standard eyepieces. If the assembly configure* 
tion includes long eye-relief eyepieces then their focus shall be 
within the tolerances specified in the following chart for LER eye¬ 
pieces. 


Eyepiece 

Air Reticle 

Vacuum Reticle 

SXT Standard 

Adjustable between 
-2 and +2 Diopters 

Adjustable between 
-2 and +2 Diopters 

SXT LER 

-1 £. 25 Diopters 

-1 £ . 25 Diopters 

SCT Standard 

-1 £ . 25 Diopters 

^__ 

SCT LER 

-1 £ . 25 Diopters 



3.2. 8 Luminous Transmittance. The luminous transmittance of the 

SXT SLOS to CIE illuminant "C" (6500°K) shall not b. less than 
25%. 

The luminous transmittance of the SXT LLOS to CIE illuminant 
"C" shall not be less than 3.2%. 

The luminous transmittance of the scanning telescope to CIE "C" 
shall not be less than 30%. 

If the assembly configuration includes an eyepiece polaroid filter 
then the following shall be a requirement. The ratio of the lum¬ 
inous transmittance of the SXT SLOS to SXT LLOS shall not be 
less than 12 to 1 for CIE illuminant "C" when the eyepiece Polar¬ 
oid filter is positioned for minimum transmission through the 
LLOS. 

3. 2. 9 Freedom of Motion. The SDA and TDA of the SCT shall move 

freely when rotated manually. 

3.2.10 Static Friction. Breakaway friction shall be less than . 04 inch- 

ounces on the SXT and SCT drive motor shafts as measured by 
the voltages on their respective motor control phases. Except 
that at 0° and 180° the breakaway friction shall be less than .052 
inch-ounces on the SCT. The motor tachometer output shall be 
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less than 10 nv with 0 volts AC applied to the Motor-Generator 
control windings. 

3.2.11 Dynamic Friction Level. Dynamic friction shall be less than .03 1 
inch-ounces on the t>x!T and SCT drive motor shafts as measured by 
the voltages on their respective motor control phases. 

3.2.12 Reticle Lighting. The SXT and SCT reticle lamps shall draw a 
current that is within 10% of measurements made while the lamp 
illumination was observable. In addition the respective reticles 
shall appear illuminated when viewed via the eyepiece. 


3.3 


Product Performance and Repeatability. The Assembly shall meet 
the Functional Requirements of Section 3.2 and furthermore shall 
withstand specified environmental stresses without degradation 
of performance characteristics. This performance characteristic 
repeatability shall be demonstrated by subjecting the OUA to the 
following test procedures.. 


NOTE: The following sequence of test procedures 
is mandatory except that the sequence of the 
Pressure Leak Rate and the Functional Performance 
tests may be interchanged. 

1. Baseline Performance Tests 


2• Environmental Tests 


a) Mechanical Integrity 

b) Thermal Vacuum 

3. Luminous Transmittance 


4. Final Visual and Mechanical Inspection 

5. Pressure Leak Rate Test 


6. Functional Performance Tests (exclusive of 
Luminous Transmi trtancfe ) 
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3 . 3.1 Baseline Performance Teste. These tests, as a minimum, shall 

demonstrate the following. Functional Performance Requirements 
from Section 3.2. 

3.2.1 SDA Orientation 

3.2.2 Orientation of the TDA Measuring Plane to the Shaft Axis 

3.2.4 Parallelism of Optical Axis to SDA Axis (Reticle Eccentricity) 
3,2- 8 Luminous Transmittance •' v TDA 72- ) 

Z. 2 . Z Lu-uUous 

3. 3. 2 Environmental Tests. 

3 . 3 . 2.1 Mechanical Integrity. The Assembly shall be vibrated according 
to these requirements. 

Random vibration with the indicated characteristics shall be applied 
along each of three mutually perpendicular axes for a period of one 
minute per axis. 

Linear increase from .0054g 2 /cps at 20 cps to .02g 2 /cps at 70 
cps and constant to 1000 cps; then linear decrease to 0.004g 2 / 
cps at 2000 cps with a — 3 db limit. 

3.3.2.2 Thermal-Vacuum Test. The Assembly shall be subjected to sim¬ 
ulated flight conditions in a Space Simulator chamber. 

The command module conditions shall include the following: 

Pressure -5 psi of air or greater. 

o 

Temperature - greater than 0 F 
less than 160°F 

The space side conditions shall include the following two conditions: 

(1) Simultaneous cold wall and vacuum 

(2) Simultaneous cold wall, vacuum and sun. Cold wall, 
vacuum and sun are defined as follows: 

Cold Wall (temperature of wall) -320°F + 10°F 

- 0°F 
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Vacuum: less than 1 x 10 torr 

Sun: A collimated radiation source simulating one sum in 
spectrum and intensity. 

The SCT and SXT shall be successfully driven in the shaft and 
trunnion axes once during each hour of the simulation to insure 
proper general functioning. The focus of the SXT upon the vac¬ 
uum reticle shall also be verified. 

Final Visual and Mechanical Inspection. The eyepiece panels shall 
be removed and the assembly shall be inspected to-ensure that it 
conforms to the highest quality standards of general workmanship, 
optical cleanliness and mechanical and operational integrity. 

Pressure Leak Rate. With the optical head in vacuum, a differ- 
entiai pressure of 5 psi across the optic base shall not cause a 
leakage rate in excess of 9.99 x lO'^stM cc/sec of air. 

Functional Performance and Repeatability. The Assembly will then 
be tested to show compliance to the Funcfional Performance Require¬ 
ments of Section 3.2 by the procedures described in Section 4.2 of 
this Procurement Specification. 

In order to demonstrate that there has been no measurable change 
in characteristics of the Assembly between Baseline Testing and 
Final Test, the data from these shall be compared. The maximum 
allowable differences between the two sets of data for correspond¬ 
ing tests shall be as specified in Table II. No alignments or 
adjustments shall be made between Baseline and Final Test, except 
for the following: 

1) eyepiece focus adjustment 

.2) eyepiece removal and replacement 

3) panel removal during Final Visual and Mechanical 
Inspection 

Product Configuration 


Drawings. The configuration of the assembly shall be in accord- 
ance with APOLLO G and N Drawing 2011000 and all drawings and 
engineering data referenced thereon. 
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TABLE II 


Test 

Performance 

Requirement 

Maximum allowable 
difference between 
Baseline and Final Test 

SDA Orientation 
(3.2.1) 



SXT SDA 

10 arc sec. 

6 arc sec. 

SCT SDA 

40 arc sec. 

25 arc sec. 

Orientation TDA 

Meas. Plane to SDA 
(3.2,2) 



SXT 

20 arc sec. 

6 arc sec. 

SCT (not applicable) 



Parallelism of Optical 

Axis to SDA Axis (Reticle 
Eccentricity (3,2,4) 



SXT reticle 

10 arc sec. 

4 arc sec. 

SCT reticle 

50 arc sec. 

25 arc sec. 

Luminous Trans¬ 
mittance (3,2,8) 



SXT SLOS 

greater than 25% 

10% of measured value 
at Final Test 

SXT LLOS 

greater than 3.2% 

10% of measured value 
at Final Test 

SCT LOS 

greater than 30% 

10% of measured value 
at Final Test 


NOTE: The allowable difference between baseline and final test 
does not represent changes in the Assembly characteristics, but 
rather allowable errors in measurement accuracy and stability. 
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3.4.2 Nameplate and Serialization. Each Assembly identified by Gen¬ 

eral Arrangement (or Assembly) Drawing shall be identified by 
a serial number assigned in accordance with ND 1002323. This 
number shall be affixed to the optical base. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 General. The contractor responsible for the manufacture of the 
assembly shall be responsible for the accomplishment of each 
test required herein. The failure of the end product to pass any 
examination or test of this section will automatically classify the 
unit as nonconforming. When nonconformance units are corrected 
by the contractor, the unit shall be reinspected. When corrective 
action has been taken, the reinspection of a nonconforming unit 
may be limited to the test or examination which defined the non¬ 
conformance or, when so directed by the cognizant inspector, a 
complete reexamination and retest of the unit may be required* 
Nonconforming units which have not been corrected will be con¬ 
sidered for acceptance only upon formal application by the con¬ 
tractor to the cognizant NASA representative. 

4.1.1 Test Condition. 

4.1.1.1 Environmental. Unless otherwise specified, the assemblies shall 
be tested under the following ambient conditions: 

(a) Temperature: 25% +_ 10°C 

(b) Relative Humidity: 90% maximum 

(c) Barometric Pressure: 28 to 32 inches Hg. 

4.2 Tests, The following chart shall be used to correlate between 

the Functional Performance Requirements specified in Section 
3 and the tests specified in Section 4. 
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Parasranh Title 

Section 3 

Section 4 

SDA Orientation 

Orientation of die TDA Measuring 

3.2.1 

4.2.1.1 

4.2.1.2 

Plane to the Shaft Axis 

3.2.2 

4.2.1.3 

Orientation of SLOS to TDA 

3.2.3 

4.2.1.3.2 

Parallelism of Optical Axis to SDA Axis 
(Reticle Eccentricity) 

3.2.4 

4.2.1.1 

4.2.1.2 

Resolver Alignment 

3.2. 5(Table 1) 

4.2.1.4 

4.2.1.5 

4.2.1.6 

4.2.1.7 

4.2.1.8 

4.2.1.9 

Resolving Power 

3.2.6 

4.2.1.10 

Air/Vacuum Focusing 

3.2.7 

4.2.1.11 

Luminous Transmittance 

3.2.8 

4.2.1.12 

Freedom of Motion 

3.2.9 

4.2.1.13 

Static Friction 

3.2.10 

4.2.1.14 

4.2.1.15 

Dynamic Friction Level 

3.2.11 

4.2.1.14 

4.2.1.15 

Reticle Lighting 

3.2.12 

4.2.1.16 

Baseline Performance 

3.3.1 

4.2.1.17 

Environmental Tests 

3.3.2 

4.2.1.18 

Final Visual Mechanical Inspection 

3.3.3 

4.2.1.19 

Pressure Leak Rate 

Functional Performance and Repeat¬ 

3.3.4 

4.2.1.20 

ability 

3.3.5 

4.2.1.21 


4.2.1 Test Sequence. Except as noted in Section 3. 3 the sequence of 

Functional testing as presented herein is optional and may be 
performed in any order which will permit most economical use 
of manpower and equipment. 
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SXT Parallelism of Optical Axis to SPA Axis ( Reticle Eccentricity). 
The SXT reticle shall be observed through a certified reference 
LOS afforded by the Precision Test Fixture's SXT Vertical Auto¬ 
collimator via the LLOS as shown schematically in Figure 1. A 
series of angular displacement measurements of the reticle through 
the complete excursion of SDA shall be taken with the autocollima¬ 
tor filar micrometers. The results shall be charted and analyzed 
to yield the reticle's eccentricity and SDA perpendicularity error 
with respect to the Assembly ball mount plane. Reticle eccentri¬ 
city shall not exceed 10 seconds of arc and SDA perpendicularity 
shall be within 10 seconds of arc. 
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2 SCT Parallelism of Optical Axis to SPA Axis (Reticle Eccentricity) . 
and SPA Orientation. The SCT reticle and PTF's SCT Vertical 
Collimator reticle shall be observed through the SCT eyepiece as 
shown schematically in Figure 2. A series of angular displace¬ 
ment measurements between the SCT reticle's "R" line (reference 
Figure 3) and the Collimator reticle's parallel component, at the 
cardinal angles of SDA rotation shall be made with reference to 
the reticle line thickness. The results shall be charted and analy¬ 
sed to yield the SCT reticle eccentricity and SDA perpendicularity 
error with respect to the Assembly ball mount plane. Reticle 
eccentricity shall be within 50 seconds of arc and the SDA shall be 
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4. 2.1.3 Orientation of the TDA Measuring Plane to the Shaft Axle. 

4.2.1.3.1 SXT. The SXT reticle and ite autocollimated SLOS reflection 

shall be observed through the SXT eyepiece as shown schematic* 

• ally in Figure 4. A series of angular displacement measurements 

between the reticle "R" line and its reflection, through the com¬ 
plete excursion of SDA, shall be made with reference to the reti¬ 
cle line pattern. The results shall be charted and analysed to 
yield the parallelism error between the SLOS and LLOS and the 
eccentricity of the reflected SLOS reticle image to the SDA, both 
of which are related to the lack of perpendicularity between the 
TDA and SDA. The sum of the errors resulting from the lack of 
perpendicularity between the TDA and SDA and the lack of the 
SLOS and TDA shall not exceed 20 arc seconds. 



I 


OPTICAL UNIT 
(•XT) 







AUTOCOLLIMATOR 

ILLUMINATION 


•XT RETICLE 
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Orientation of SLOS to TDA. With the SXT TDA set to internally 
autocollimate the SLOS, the electrical angle corresponding to the 
coincidence of the "M" line and the reflection of the "M" line 
shall be recorded as the Self Collimation Angle. The position of 
tiie "R" line reflection shall be within 10 seconds of the “R" line 
at this position. 

SCT. The SCT azimuth and elevation collimator shall be observed 
via the SCT eyepiece through an SCT TDA excursion as indicated 
in Figure 5. The lateral (normal to trunnion axis) displacement 
of the SCT reticle M R" line between the ends of its excursion shall 
be estimated utilizing the collimator reticle pattern as a reference. 
The variation of "R" line thus measured which results from a 
lack of perpendicularity between LOS and TDA and a lack of per¬ 
pendicularity between TDA and SDA. shall not exceed 2 arc minutes. 
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4.2.1.4 
4.2.1.4.1 


4.2.1.4.2 


SXT TDA Accuracy 

SXT TDA Zero Error. The SXT TDA Zero Error shall be meas¬ 
ured by observing the SXT reticle simultaneously through the 
SLOS and LLOS by means of an autocollimator when the SXT TDA 
is set at electrical sero. The relative displacement between the 
two views of the reticle is the Zero Error and shall not exceed + 

3 sec. 

SXT TDA Peak to Peak Error. The SXT TDA peak to peak error 
shall be based on the analysis of a series of positional measure¬ 
ments made with the optical unit as its index mirror is rotated 
about its vertically oriented trunnion axis, while the unit is in a 
horizontal position. The SXT shall be autocollimated via SLOS 
off a reference fixtures elevation mirror as shown in Figure 6. 

At each index mirror position, the SXT TDA 64X Resolver read¬ 
out, converted to SXT Trunnion LOS angle, shall be compared to 
a reference rotary table position when coincidence between the 
SXT reticle and its reflection is achieved. The peak to peak er¬ 
ror or maximum spread between the largest and smallest (alge¬ 
braic) error measured shall be limited to 24 seconds. 


VERTICAL MIRROR 
OF AZIMUTH ft ELEV. 
CHECKING MIRROR ASSY. 
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2.1. 5 SXT SPA Accuracy. The SXT SDA accuracy shall be based on 
the analysis of a series of positional measurements made with 
the SXT as it is rotated about its vertically positioned Shaft Axis. 

' The SXT shall be autocollimated via the SLOS off the PTF 57° 
Azimuth Mirror as shown in Figure 7. At each position the SXT 
SDA 16X Resolver readout, converted to SXT Shaft Angle shall be 
compared to the PTF rotary table position when coincidence be¬ 
tween the SXT reticle and its reflection is achieved. The maxi¬ 
mum error at zero reference shall not exceed 10 arc seconds. 
The peak to peak error at any point shall not exceed 44 arc sec¬ 
onds. ■ ■ 
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4.2.1.6 SCT TDA Electrical Accuracy . The SCT TDA electrical position¬ 
al accuracy shall be based on the analysis of a series of measure¬ 
ments made with the OUA mounted on the PTF. The PTF's rotary 
table and SCT azimuth and elevation collimator shall define a TDA 
angle which shall be compared to an electrical angle readout on 
the functional tester. The electrical readout represents the SXT 
(to which the SCT is slaved) TDA's angular position via the 64X 
RSVR. The OUA shall be positioned at the PTF reference angles 
by adjusting die SCT LOS to 0° in azimuth and aligning the SCT's 
reticle "M" line to the PTF's azimuth and elevation collimator as 
shown in Figure 8 by positioning the SXT TDA. The maximum 
error at zero reference shall not exceed 2 minutes. The maxi¬ 
mum allowable error spread shall be 16 minutes. 

4 . 2 . 1.7 SCT TDA Mechanical Accuracy. The SCT TDA mechanical posi¬ 
tional accuracy shall be measured simultaneously and by a simil¬ 
ar technique as the electrical accuracy. The PTF's rotary table 
and die SCT azimuth and elevation collimator shall define a TDA 
angle which shall be compared to the angle readout the SCT TDA 
counter. The OUA shall be positioned at the SCT LOS to 0° in 
azimuth and then the SCT's reticle "M" line aligned to the PTF's 
azimuth and elevation collimator as shown in Figure 8. The max¬ 
imum allowable error spread shall be 4 minutes. 

4.2.1.8 SCT SPA Electrical Accuracy. The SCT SDA electrical accuracy 
shall be based on the analysis of a series of measurements made 
with the OUA mounted on the PTF. The PTF rotary table and 
SCT azimuth and elevation collimator shall define an SDA angle 
which shall be compared to an electrical angle readout on the 
functional tester. The electrical readout represents the SXT (to 
which the SCT is slaved) SDA's angular position via the 16X RSVR. 
The OUA shall be positioned at the PTF reference angles by ad¬ 
justing the SCT LOS to 57 in elevation and then aligning the SCT's 
reticle "R" line to die PTF's azimuth and elevation collimator as 
shown in Figure 9 by positioning the SXT SDA. The maximum 
error at zero reference shall not exceed 1 minute. 
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The maximum allowable error spread shall be 8 minutes. 

SCT SPA Mechanical Accuracy. The SCT SDA mechanical posi¬ 
tional accuracy shall be measured simultaneously and by a simi¬ 
lar technique as the electrical accuracy. The PTF's rotary table 
and SCT azimuth and elevation collimator shall define an SDA 
angle which shall be compared to the angle read off the SCT SDA 
counter. The OUA shall be positioned at the SCT LOS to 57° in 
elevation and then the SCT's reticle "R" line aligned to the PTF's 
azimuth and elevation collimator as shown in Figure 9. The max¬ 
imum allowable error spread shall be 4 minutes. 
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Fiouiie t 

« 4.2.1.10 Resolving Power. The SXT LLOS shall be positioned such that 
the reticle "R" line and "M" line approximately bisects the black 
and white resolution target and the SXT eyepiece adjusted for 
optimum focus. The LLOS resolution for patterns which are 
parallel to the reticle "M" lines and patterns which are parallel 
to the reticle M R" lines when converted to arc seconds shall be 
14.4 arc seconds or better, or 10.3 arc sec. or better depending 
on whether the test equipment used has a low or high contrast 
target respectively. 

The fore mentioned tests shall be repeated while positioning the 
SXT SLOS to bisect the resolution target. The SLOS resolution 
at the center of the field shall be 9.1 arc sec or better or 7. 2 
arc seconds or better, depending on whether the test equipment 
used has a low or high contrast target respectively. In addition, 
with a low contract target the resolution at 1/3 field radius shall 
be 14.4 arc seconds or better and at 2/3 field radius shall be 
28.7 arc seconds or better, while the corresponding values shall 
be 11. 5 arc seconds for 1/3 field radius and 23.0 arc seconds 
for 2/3 field radius if a high contrast target is being used in the 
test equipment. 
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The SCT LOS shall be positioned such that the reticle "R" line 
and "M" line bisect the resolution target and the SCT eyepiece 
shall be adjusted for optimum focus. The LOS resolution at the 
center of the field shall be 146 arc seconds or better if the test 
equipment has a low contrast target and 83 arc seconds or better 
if it has a high contrast target. 

The SCT LOS shall be positioned such that the 15 or 35 gradicule 
bisects the resolution target. The LOS resolution, at approxi¬ 
mately 1/3 field radius, shall be 230 arc seconds or better if the 
test equipment has a low contrast target and 115.0 arc seconds 
or better if it has a high contrast target. 

The SCT LOS shall be positioned such that the 5 or 45 gradicule 
bisects the resolution target. The LOS resolution, at approxi¬ 
mately 2/3 field radius, shall be 328 arc seconds or better if the 
test equipment has a low contrast target and 184 arc seconds or 
better if it has a high contrast target. 

4. 2.1.11 Air/Vacuum Focusing. The focus adjustment of each eyepiece 
shall be measured by means of a dioptometer. Each eyepiece 
shall be mounted in place with sufficient entrance light to illumin¬ 
ate the air and vacuum reticle to which the focus is set. The ad¬ 
justable SXT Standard eyepiece shall have a focusing range of -2 
to +2 diopters. All other eyepieces are fixed and shall be set at 
a -1 + .25 diopter focus. 

4. 2.1.12 Luminous Transmittance. The luminous transmittance at the 

assembly lines of sight shall be tested using a CIE illuminant "C" 
as a light source and a light transmittance meter to monitor the 
light intensity. The light intensity at the source (Io) shall be 
measured prior to testing the assembly. 

The assembly shall be positioned such that the light emitted from 
the source enters the eyepiece and appears centralized in the 
optics when viewed via the objective lens. The light intensity at 
the objective lens (Ir) shall then be measured with the transmit¬ 
tance meter. The luminous transmittance shall be determined 
as follows: 

Intensity Ratio (Ir : Io) X 100 * % Transmittance. The luminous 
transmittance of the SXT LLOS to CIE illuminate "C" shall not be 
less than 3. 2%. 
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The luminous transmittance of the SCT to CIE illuminate ,, C" 
shall not be less than 30%. 

The luminous transmittance of the SXT SLOS shall be tested as 
specified above while monitoring the light intensity at the SXT 
Indexing Mirror. The luminous transmittance of the SXT SLOS 
to CIE illuminate "C" shall not be less than 25%. 

If the assembly configuration includes an eyepiece polaroid filter 
then the following test shall be performed. 

The ratio of the luminous transmittance of the SXT SLOS and SXT 
LLOS shall not be less than 12 to 1 for CIE illuminant "C" when 
the eyepiece polaroid filter is positioned for minimum transmis¬ 
sion through the LLOS. 

4. 2.1.13 Freedom of Motion. Unscrew and pop out the SCT Shaft Manual 
Input Adapter and rotate control. SCT Shaft shall move freely. 
Unscrew and pop out the SCT Trunnion Manual Input Adapter 
and rotate control. SCT Trunnion shall move freely. 

4.2.1.14 SXT TDA and SPA Dynamic Friction, Stiction, and Rate Generator 
Phasing. With a variable AC, 800 cps, input voltage applied to the 
Motor—Generator control windings, the voltage shall be increased 
until the SXT Shaft or trunnion starts to rotate. The input voltage 
shall not exceed 5. 3 VAC. The input voltage shall then be de¬ 
creased to the lowest level required to maintain rotation. The input 
voltage shall not exceed 4. 2 VAC. 

With the use of a phase sensitive voltmeter, the generator output 
voltage, for an increasing angular rotation of the shaft (SDA) shall 
cause the meter to deflect in a negative direction and in a positive 
direction for a decreasing angular rotation of the shaft. The gen¬ 
erator output voltage for an increasing angular rotation of the 
trunnion (TDA) shall cause the meter to deflect in a positive direc¬ 
tion and in a negative direction for decreasing angular rotation of 
the trunnion. 

With 0 volts AC applied to the Motor-Generator control windings 
the TDA and SDA tachometer output shall be less than 10 mv 
with special hocfc-up using PAV when measured at OUA base con¬ 
nector. 
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SCT TDA and SPA Dynamic Friction, Stiction, and Rate Generator 
Phasing . With a variable AC 800 cps, input voltage applied to the 
Motor-Generator control windings the voltage shall be increased 
until the SCT shaft or trunnion starts to rotate. The input voltage 
shall not exceed 6.6 VAC when the shaft or trunnion is at the 
shade flip position, or 5.3 VAC at all other positions. The input 
voltage shall then be decreased to the lowest level required to . 
maintain rotation. The input voltage shall not exceed 4. 2 VAC. 

With the use of a phase sensitive voltmeter, the generator output 
voltage for an increasing angular rotation of the shaft (SDA), shall 
cause the meter to deflect in a positive direction and the generator 
output for a decreasing angular rotation of the shaft shall cause 
the meter to deflect in a negative direction. The generator output 
voltage for an increasing angular rotation of the trunnion (TDA) 
shall cause the meter to deflect in a negative direction and in a 
positive direction for a decreasing angular rotation of the trunnion. 

With 0 volts AC applied to the Motor-Generator control windings 
the TDA and SDA tachometer output shall be less than 10 mv with 
special hook-up using PAV when measured at OUA base connector. 

Reticle Lighting. Reticle lamp operation shall be determined by 
means of their current drain and visual check. The current shall 
be measured by means of a milliammeter when 5. 0 VAC is applied 
across each bank of 4 parallel lamps that illuminate the SXT and 
SCT reticles. The current drain shall be within 10% of the current 
measurements previously made while the lamp illumination could 
be observed and a visual check will be performed to show that the 
reticle appears illuminated when viewed via the eyepieces. 

Baseline Performance. See applicable portions of Section 4. 


4.2.1.18 Environmental Tests. See paragraph 3. 3. 2. 

4. 2. 1.19 Final Visual Mechanical Inspection. See paragraph 3. 3. 3. 

4. 2.1.20 Pressure Leak Rate. The Leak Detector shall be calibrated prior 

to testing. The external side of the OUA shall be evacuated and 
backfilled with a 10% Helium mixture of 5 psi. The leak rate shall 
be determined using the following formula. The leak rate shall 
not exceed 9.99 x 10"® st'd/cc/sec. 
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Unit Leak Rate 
St'd cc/»ec-He m 


Leak Detector 
Reading 

Calibrated Leak 
Detector reading 


Calibration St'd 
Leak Rate 
% He in Mixture 
100 


St'd cc He 
Sec 


Functional Performance and Re 


Same as Section 3. 3. 5. 


Drawing Compliance. The assembly shall be visually examined 
for compliance to the requirements of Apollo G and N Drawing 
2011000. Particular attention shall be given to inspection for 
nicks, scratches, burrs, dents, encapsulants, defects, contam¬ 
inants, pin misalignment, and legibility and appearance of mark¬ 
ings. 


PREPARATION FOR DELIVERY 


General. Preparation for delivery shall be in accordance with 
Specification ND 1002214, General Specification for Preservation 
Packaging, Packing and Container Marking of Apollo Guidance 
and Navigation Major Assemblies, Assemblies, Subassemblies, 
Parts and Associated Ground Support Equipment. 


The assembly shall be installed in or removed from its shipping 
container (P/N 1019720) only under Class II or better clean room 
conditions in accordance with MIL-STD-209, Clean Room and Work 
Station Requirements Controlled, Environment. 


NOTES. 

The Precision Test Fixture (PTF) used to test the Optical Unit 
Assembly (OUA) shall be certified according to PS 2010606. 
Certification of the PTF is required before and after each final 
test. The certification shall be completed not more than 50 hours 
before or after the tests are performed. If the PTF does not 
recalibrate after a final test, the affected tests shall be rerun. 
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Notice: When APOLLO G It N drawings, specifications, or other 
data are used for any purpose other than in connection with a 
definitely related APOLLO G fc N procurement operation, the 
National Aeronautics and Space Administration thereby incurs no 
responsibility nor any obligation whatsoever; and the fact that 
APOLLO G fc N may have formulated, furnished, or in any way 
supplied the said drawings, specifications, or other data is not 
to be regarded by implication or otherwise as in any manner 
licensing die holder or any other person or corporation, or con¬ 
veying any rights or permission to manufacture, use, or sell any 
patented invention that may in any way be related thereto. 
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1. SCOPE 

This specification establishes the detail requirements for complete 
identification and acceptance of the Optical Unit, Assembly Part 
No. 2011000-041, 2011000-042 , 2011000-051, 2011000-061, 2011000-071 
2011000-081 and 2011000-091. 

1.1 Product Configuration and Baseline Acceptances 

1.1.1 The product configuration baseline shall be established by FACI for 

the Optical Unit Assembly, Serial No. . This unit and all subsequent 
units regardless of intended use shall be accepted to the configuration 
defined by Serial No. unless formally approved otherwise as required 

by ANA Bulletin No. 445. 

2. APPLICABLE DOCUMENTS 

The following documents form a part of this specification to the extent 
specified herein. 

2.1 Effective Issues 

2.1.1 Military Standards and Specifications shall be the issue in effect on the date 
of contract. 
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1. SCOPE 

This specification establishes the detail requirements for complete 
identification and acceptance of the Optical Unit, Assembly Part 
No. 201 1000-041 and 2011000-051. 


1. 1 Product Configuration and Baseline Acceptances 

1. 1. 1 The product configuration baseline shall be established by FACI for 

the Optical Unit Assembly, Serial No. . This unit and all subsequent 

units regardless of intended use shall be accepted to the configuration 
defined by Serial No. unless formally approved otherwise as required 

by ANA Bulletin No. 445. 

2. APPLICABLE DOCUMENTS 

The following documents form a part of this specification to the extent 
specified herein. 

2. 1 Effective Issues 

2.1.1 Military Standards and Specifications shall be the issue in effect on the 
date of contract. 

SPECIFICATIONS 

APOLLO G and N 

ND 1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance and 
Navigation Major Assemblies, Assemblies, Subassemblies, 
Parts and Associated Ground Support Equipment. 

ND 1002023 Serialization# General Specification for 

PS 2010606 Procurement Specification Product Configuration and 

Acceptance Test Requirements for the Precision Test 
Fixture. 
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1. SCOPE 

This specification establishes the detail requirements for complete 
identification and acceptance of the Optical Unit, Assembly Part 
No. 201 1000-041 and 2011000-051. 

1. 1 Product Configuration and Baseline Acceptances 

1.1.1 The product configuration baseline shall be established by FACI for 

the Optical Unit Assembly, Serial No. • This unit and all subsequent 

units regardless of intended use shall be accepted to the configuration 
defined by Serial No. unless formally approved otherwise as required 

by ANA Bulletin No. 445. 

2. APPLICABLE DOCUMENTS 

The following documents form a part of this specification to the extent 
specified herein. 

2. 1 Effective Issues 

2.1.1 Military Standards and Specifications shall be the issue in effect on the 
date of contract. 

SPECIFICATIONS 

APOLLO G and N 

ND 1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance and 
Navigation Major Assemblies, Assemblies, Subassemblies, 
Parts and Associated Ground Support Equipment. 

ND 1002023 Serialization! General Specification for 

PS 2010606 Procurement Specification Product Configuration and 

Acceptance Test Requirements for the Precision Test 
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{. $COPE 

This specification establishes the detail requirements for complete 

identification and acceptance of the Optical Unit, Assembly Part 

No. 2011000-04l^SOflOBBO-aia and 2011000-061. , , 

1.1 Product Configuration and Baseline Acceptances 

1.1.1 The product configuration baseline shall be established by FAClfor 

the Optical Unit Assembly, Serial No. • This unit and all subsequent 
units regardless of intended use shall be accepted to the configuration 
defined by Serial No. .unless formally approved otherwise as required 
by ANA Bulletin No. 445. 

2. APPLICABLE DOCUMENTS 

The following documents form a part of this specification to the extent 
specified herein. 

2.1 Effective Issues 

2.1.1 Military Standards and Specifications shall be the issue in effect on the 
date of contract. 

SPECIFICATIONS 

APOLLO G and N 

ND 1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance and 
Navigation Major Assemblies, Assemblies, Subassemblies, 
Parts and Associated Ground Support Equipment. 

ND 1002023 Serialization! General Specification for 

PS 2010606 Procurement Specification Product Configuration and 
Acceptance Test Requirements for the Precision Test 
Fixture. 
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TABLE I 

RESOLVER ALIGNMENT 


FUNCTION 

COMPONENT 

REFERENCE 

TOLERANCE (LOS) 

SEXTANT 

TRUNNION 
(SXT TDA) 

64X RSVR 

(Prior to Trimming) 
2X RSVR 

IX RSVR 

SXT SL06 Angle 
(2 times TDA angle) 

± 2 min Zero Error 
± 6 min Zero Error 
± 6 min Zero Error 

Trimmed 64X RSVR 

J 6 sec Zero Error 

24 sec Max error spread 

SEXTANT 

SHAFT 

16X RSVR 

IX (SHAFT) 

IX (GEARBOX) 

1/2X RSVR 

SXT SDA ANGLE 

± 1 min Zero Error 
± 5 min Zero Error 
± 2 min Zero Error 
± 6 min Zero Error 

Trimmed 16X RSVR 

± 10 sec Zero Error 

44 sec Max error spread 

TELESCOPE 
TRUNNION 
(SCT TDA) 

IX RSVR 

SCT LOS ELEVATION 
ANGIE 

(2 times TDA ANGLE) 

± 2 min Zero Error * 

16 min Max error spread 

Trunnion TPAC 

4 min Max error spread 

TELESCOPE 

SHAFT 
(SCT SDA) 

IX RSVR 

Shaft TPAC 

SCT SDA ANGLE 

8 min Max error spread ** 

± 1 min Zero Error 

4 min Max error spread 


♦This tolerance represents the differences between the SCT LOS Elevation angle (2 times the TDA 
angle) and the Trimmed SXT 64X Trunnion Resolver. 

“This tolerance represents the differences between the SCT SDA angle and the Trimmed SXT 16X 
Shaft Resolver. 

TPAC * Telescope Panel Angle Counter 
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4.2.1. 4 SXT TDA Accuracy 

4 ‘ 2 * 1 - 4 - 1 SXT TDA Zero Error. The SXT TDA Zero Error shall be meas¬ 
ured by observing the SXT reticle simultaneously through the 
SLOS and LLOS by means of an autocollimator when the SXT TDA 
is set at electrical zero. The relative displacement between the 
two views of the reticle is the Zero Error and shall not exceed 
± s sec. 

4.2.1.4.2 SXT TDA Peak to Peak Error. The SXT TDA peak to peak error 
shall be based on the analysis of a series of positional measure¬ 
ments made with the optical unit as its index mirror is rotated 
about its vertically oriented trunnion axis, while the unit is in a 
horizontal position. The SXT shall be autocollimated via SLOS 
off a reference fixture elevation mirror as shown in Figure 6. 

At each index mirror position, the SXT TDA 64X Resolver read¬ 
out, converted to SXT Trunnion LOS angle, shall be compared to 
a reference rotary table position when coincidence between the 
SXT reticle and its reflection is achieved. The peak to peak er¬ 
ror or maximum spread between the largest and smallest (alge¬ 
braic) error measured shall be limited to 24 seconds. 



Figure 6 
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1. SCOPE 

Tliis specification establishes the detail requirements for complete 
identification and acceptance of the Optical Unit, Assembly Part 
No. 2011000-041, 2011000-051, 2011000-061 and 2011000-071. 


1.1 Product Configuration and Baseline Acceptance 

1.1.1 The product configuration baseline shall be established by FACI for 

the Optical Unit Assembly, Serial No. . This unit and all subsequent 
units regardless of intended use shall be accepted to the configuration 
defined by Serial No. unless formally approved otherwise as required 
by ANA Bulletin No. 446. 


2. APPLICABLE DOCUMENTS 

The following documents form a part of this specification to the extent 
specified herein. 

2.1 Effective Issues 

2.1.1 Military Standards and Specifications shall be the issue in effect on die 
date of contract. 

SPECIFICATIONS 

APOLLO G and N 

ND 1002214 General Specification for Preservation, Packagii^, 

Packing and Container Markii* of Apollo Guidance and 
Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment. 

ND 1002023 Serialization, General Specification for 


PS 2010606 Procurement Specification Product Configuration and 

Acceptance Test Requirements for the Precision Test 
Fixture. 
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1. SCOPE 

This specification establishes the detail requirements for complete 
identification and acceptance of the Optical Unit, Assembly Part 
No. 2011000-041, 2011000-048 sad 2011*00-051, 2011000-001, , 

2011000-062 tad 2011000-071. 

1.1 J Product Configuration and Baseline Acceptances 

1.1.1 The product configuration baseline shall be established by FAC1 for 

the Optical Unit Assembly, Serial No. * This unit and all subsequent 
units regardless of intended use shall be accepted to the configuration 
defined by Serial No. .unless formally approved otherwise as required 
by ANA Bulletin No. 44S. 

2. APPLICABLE DOCUMENTS 

The following documents form a part of this specification to the extent 
specified herein. 

2.1 Effective Issues 

2.1.1 Military Standards and Specifications shall be the issue in effect on the 
date of contract. 

SPECIFICATIONS 

APOLLO O and N 

ND 1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance and 
Navigation Major Assemblies, Assemblies, Subassemblies, 
Parts and Associated Ground Support Equipment. 

NO 1002023 Serialisation# General Specification for 

PS 2010606 Procurement Specification Product Configuration and 
Acceptance Test Requirements for the Precision Test 
Fixture. 
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i . Scope 

Thii specification establishes the detail requirements for complete 
identification and acceptance of the Optical Unit, Assembly Part 
No. 2011000-041, «0UOOe*Ott aa*10ne00~051« 2011000-061, , 

and 2011000-071. 

1.1 Product Configuration and Baseline Acceptances 

1. 1.1 The product configuration baseline shall be established by FACI for 

the Optical Unit Assembly, Serial No. . This unit and ail subsequent 
units regardless of intended use shall be accepted to the configuration 
defined by Serial No. .unless formally approved otherwise as required 
by ANA Bulletin No. 445. 

2. APPLICABLE DOCUMENTS ; 

The following documents form a part of this specification to the extent 
specified herein. i 

j , , ■ ■ - 

2.1 Effective Issues 

2.1.1 Military Standards and Specifications shall be the issue in effect on the 
date of contract. 

SPECIFICATIONS 

APOLLO G and N 

ND 1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance and 
Navigation Major Assemblies, Assemblies, Subassemblies 
Parts and Associated Ground Support Equipment. 

ND 1002023 Serialisation! General Specification for 

PS 2010606 Procurement Specification Product Configuration and 
Acceptance Test Requirements for the Precision Test 
Fixture. 
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Military 

M1L-STD-150A 


Photographic Lenses 


FED-STD-209 


DRAWINGS 


Clean Room end Work Station Requirements, 
Controlled Environment 


APOLLO G and N 

2o!?^ Optic. Navigation Base Shipping Container 

2011000 Optical Unit Assembly 

2012m “" 0r **"*«“■ •"* Mr rockin' Shim Assembly 

20127M ??I Pri,m Housing and Insulation Assembly 

20127 SS f CT **•**•*• Assembly (Adjustable Focusing) 

2012 * 0 . L ° n * **• * eU#r "W 4 *" Assembly (SXT) 

20 2700 f""* IV * IUU,< 'W-t Assembly (SCT) 

2012700 Sextant Eyepiece Assembly 

Copies or Specifications, SUndatds, Drawings, Bulletin, ami Publication. 

C u 0n 7_ C,i ° n W ** h • p * cUic *"**""* function, 
should be obtained from the Procuring Activity or a. directed by the 
contracting officer* 7 

Conflicting Requirements, fa the event of conflict between the require¬ 
ments of the contract, this document and the document, li.ted i„ This 

ItoU ™tit*M°iT°rt!!f. ° w” * Pr * c " d,nc * ,h * U «« Contractor 

shall notify MIT Apollo Management of conflict as soon as it is determined. 

a. The contract 

b. This specification 

c. Documents listed in this section 

REQUIREMENTS 

The Primary Performance Requirements described in Section S. 1 are 
derived from the Apollo mission analysis. These requirements will be 
demonstrated by the ability of the Assembly to meet the Functional 
Performance Requirements. 
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SCOPE 


TW* specification establishes tte detail requirements for complete 
identification and acceptance of the Optical Unit, Assembly Part 
No. 2011000-041, 2011000-042,2011000-051, 2011000-061, 2011000-071 
and 2011000-081. 

1. i Predict Configuration and Baseline Acceptances 

1.1.1 The product configuration baseline shall be established by FACI for 

the Optical Unit Assembly, Serial No. . This unit and all subsequent 
units regardless of intended use shall be acoepted to the configuration 
defined by Serial No. unless formally approved otherwise as required 
by ANA Bulletin No. 445. 

2. APPLICABLE DOCUMENTS 

The following documents form a part of this specification to the extent 
specified herein. 

2.1 Effective issues 

2.1.1 Military Standards and Specifications ahull be the issue in effect on the <tate 
of contract. 

SPECIFICATIONS 

APOLLO G and N 

ND 1002214 


General Specification for Preservation, Packagb*, 
Packing and Container Milking of Apollo Guiduice 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground S^port 


ND 1002023 Serialisation, General flpnoftfiention for 

PS 2010606 Procurement flpecifiontion Product Configuration and 

Acceptance Test Requirements for the Precisian Test 
Fixture 





APOLLO G&N Specification 
PS 2016207 
Original Issue Date: 

Release Authority: TDRR^9A83 
Class A Release 


PROCUREMENT SPECIFICATION 

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS 
OPTICAL UNIT ASSEMBLY 
DRAWING NO. 2011000 


Record of Revisions 




a 
< 0 > 
©I 


Date 

Revision 

TDRR 

Pages 


Approvals | 

Letter 

No. 

Revised 


MIT 

NASA 

9-8-66 

A 

31022 

9. 10. 18 

M.G. M. 

CCA491-G2W 

11-lG-a 

B 

31921 

2 

M.G.M. 

CCA491-0273 

2-6-67 

C 

32858 

2 

M.G.M. 

CCA491-027J 

2-27-67 

D 

33083 

5, 17 

M.G.M. 

CC A491-027* 

7-13-67 

E 

34139 

1. 2 

1C7* 

,Qt Mi— 

CCA491-0278 

8-18-67 

F 

34378 

1.2 

„ M.G.M. 

CCA491-027E 

11-2-67 

G 

35007 

l r 2 \ 

n,M_ 

nf!A497-Q27fl 

1 3-13-68 

H 

35758 

3. 7. 11,. 21.22 _ 

VV aAA _ 

TA 400-09.71 

> ft_QR_A£ 

j 




'^MJL _ 

GGH 497-027 I 

\ 9-7-7C 

K 

38237 

1,2 

M. S 

M-H 


Thi» »p.clf ication iomliti of pag. I to 26 Ineluiivo. 

(Record of revisions continued on page la) 


APPROVALS 

LC METZGER 




NASA/MSC 

MIT/IL 

KIC 






APOLLO 6 SNSpectfieotloo 
PS 2016207 
OrlgiMl Imm Ditit 
Release Authority: TDRR 
Clow A Release 

\ [ III-' ' 

PROCUREMENT SPECIFICATION 

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS 
OPTICAL UNIT ASSEMBLY 
DRAWING NO. S011000 


Record of Revisions 


| Dots 

Revision 

Letter 

rrrrj 

Ujb 

Pages 

Revised 

Approvols | 

MIT 

NASA | 

BB 

bhh 

BH 

HHHHBHHHHHH 

hbhh 

HHHB 

HU 

bbh 

BB 

HHBHHHHHHHH 

HHHB 

BHHB 

HHI 

bhh 

BB 

hhhbbhhbhb 

HHHB 

HHHB 

bb 

bhh 

bb 

bhhhhhbbhb 

bhh 

bhhb 

bb 

bhh 

bb 

hhhbhhhhhhh 

hhhh 

bhhb 

bb 

bhh 

bb 

bhhhbhhhbb 

HHHB 

bhhb 

BB 

BHH 

BB 

hhhhhhhhhhb 

HHHB 

hbhh 

BB 

HHB 

BB 

bhbhhhhbbb 

HHHB 

HHHB 

BB 

bhh 

BB 

hhhhhbbhhhh 

bhhb 

HHHB 

bb 

HHH 

BB 

bhhbhhhbbb 

HHHB 

HHHB 


This specif icatie* eonsli 


I to 26 Inelosivo. 


























'APOLLO GfcN Specification 
PS201620T 
Rev.- 

{. ^COPE 

This specification establishes the detail requirements for complete 
identification and acceptance of the Optical Unit, Assembly Part 
^ no. 2011000-041,. ; 


1.1 Product Configuration and Baseline Acceptances 

1.1.1 The product configuration baseline shall be established by FACIfor 

the Optical Unit Assembly, Serial No. • This unit and all subsequent 
units regardless of intended use shall be accepted to the configuration 
defined by Serial No. .unless formally approved otherwise as required 
by ANA Bulletin No. 445. 

2. APPLICABLE DOCUMENTS 

The following documents form a part of this specification to the extent 
specified herein. 

2.1 Effective Issues 

2.1.1 Military Standards and Specifications shall be the issue in effect on the 
date of contract. 

SPECIFICATIONS 

APOLLO G and N 

ND 1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance and 
Navigation Major Assemblies, Assemblies, Subassemblies, 
Parts and Associated Ground Support Equipment. 

ND 1002023 Serialisation, General Specification for 

PS 2010606 Procurement Specification Product Configuration and 
Acceptance Test Requirements for the Precision Test 
Fixture. / 
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STANDARDS 

Military 

MIL-STD-150A Photographic Lenses 

Federal' 

FED-STD-209 Clean Room and Work Station Requirements, 

Controlled Environment 

DRAWINGS 

APOLLO G and N 

1019720 Optics Navigation Base Shipping Container 

2011000 Optical Unit Assembly 

2012699 SXT Mirror Housing and Air Focusing Shim Assembly 

2012667 SCT Prism Housing and Insulation Assembly 

2012719 SCT Eyepiece Assembly (Adjustable Focusing) 

2012748 Long Eye Relief Eyepiece Assembly (SXT) 

2012691 Long Eye Relief Eyepiece Assembly (SCT) 

2012700 Sextant Eyepiece Assembly 

Copies of Specifications, Standatds, Drawings, Bulletins and Publications 
required by suppliers in connection with specific procurement functions 
should be obtained from the Procuring Activity or as directed by the 
contracting officer. 

2.2 Conflicting Requirements. In the event of conflict between the require¬ 
ments of the contract, this document and the documents listed in this 
section, the following order of precedence shall apply and the Contractor 
shall notify MIT Apollo Management of conflict as soon as it is determined. 

a. The contract 

b. This specification 

c. Documents listed in this section 

3. v REQUIREMENTS 

The Primary Performance Requirements described iin. Section 3.1 are 
derived from the Apollo mission analysis. These requirements will be 
demonstrated by the ability of the Assembly to meet the Functional 
Performance Requirements. 
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3.2.? Air Focusing. The focus of the SXT Long Eye Relief Eyepiece Assembly 
2012748 and the SCT Long Eye Relief Eyepiece Assembly, 2012691 upon 
the air reticle plane shall be -1 + .25 diopters. 

3.2.8 Luminous Transmittance. The luminous transmittance of the SXT SLOS 
to CIE illuminant "C" (6500°K) shall not be less than 25%. 

The luminous transmittance of the SXT LLOS of CIE illuminant "C" 
shall not be less than 3.2%. 

The luminous transmittance of the scanning telescope to CIE "C M shall 
not be less than 30%. 

The ratio of the luminous transmittance of the SXT SLOS to SXT LLOS 
shall not be less than 12 to 1 for CIE illuminant "C" when the eyepiece 
polariod filter is positioned for minimum transmission through the LLOS. 

3.2.9 Freedom of Motion . The SDA and TDA of the SCT shall move freely 
when rotated manually. 

3.2.10 Static Friction . Breakaway friction shall be less than .04 inch-ounces 
on the SXT and SCT drive motor shafts as measured by the voltages 
on their respective motor control phases. Except that at 0° and 180° 
the breakaway friction shall be less than. 052 inch-ounces on the SCT. 

The motor tachometer output shall be less than 15 mv with 0 volts AC 
applied to the Motor-Generator control windings. f 

3.2.11 Dynamic Friction Level . Dynamic Friction shall be less than .03 inch- 
ounces on the SXT and SCT drive motor shafts as measured by the 
voltages on their respective motor control phases. 

3.2.12 Reticle Lighting. The SXT and SCT reticle lamps shall draw a current 
that is within 10% of measurements made while the lamp illumination 
was observable. In addition the respective reticles shall appear 
illuminated when viewed via the eyepiece. 


3.3 


Product Performance and Repeatability . The Assembly shall meet 
the Functional Requirements of Section 3.2 and furthermore shall 
withstand specified environmental stresses without degradation of 
performance characteristics. This performance characteristic repeat¬ 
ability shall be demonstrated by subjecting the OUA to the following 
test procedures. 
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N6TE: The following sequence of test procedure is mandatory 
except that the sequence of the Pressure Leak Rate 
and Functional Performance tests may be interchanged. 

Should the OUA be opened for any reason following 
compliance with these test procedures, the Leak Test 
shall be performed as the last check following the closing 
of the OUA. 

1. Baseline Performance Test 

2. Environmental Test 

a) Mechanical Integrity 

b) Complete Visual and Mechanical Inspection 

c) Thermal Vacuum 

3. Luminous Transmittance 

4. Functional Performance Test (exclusive of Luminous Transmittance) 

5. Pressure Leak Rate Test 

Baseline Performance Tests. These tests, as a minimum, shall demon¬ 
strate the following. Functional Performance Requirements from Section 
3.2. 

3.2.1 SDA Orientation 

3.2.2 Orientation of the TDA Measuring Plane to the Shaft Axis 
3.2.4 Parallelism of Optical Axis to SDA Axis (Reticle Eccentricity) 
3.2.8 Luminous Transmittance 

Environmental Tests. 

Mechanical Integrity . The Assembly shall be vibrated according to these 
requirements. 

Random vibration with the indicated characteristics shall be applied along 
each of three mutually perpendicular axes for a period of one minute per *. 
axis. - 

at zocn 

Linear increase from .0054g Z /cp^o .02g 2 /ope at 70cps and constant to 
lOOOcps; then linear decrease to (L004g 2 /cps at 2000cps with a -3db limit. 

Thermal-Vacuum Test. The Assembly shall be subjected to simulated 
flight conditions in a Space Simulator chamber. 

The command module conditions shall include the following: 
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Pressure -5psi of air or greater. 

Temperature - greater than 0°F 
less than 160°F 

The space side conditions shall include the following two conditions: 

1. Simultaneous cold wail and vacuum 

2. Simultaneous cold wall, vacuum and sun. Cold wall, vacuum and 
sun are defined as follows: 

+10°F 

Cold Wall (temperature of wall) -320°F - 0°F 
Vacuum: less than 1 x 10”® torr 

Sun: A collimated radiation source simulating the earth's sun in spectrum 
and intensity. 

The SCT and SXT shall be successfully driven in the shaft qnd trunnion 
axes once during each hour of the simulation to insure proper general 
functioning. The focus of the SXT upon the vacuum reticle shall also be 
verified. 

Final V i sual and Mechanical Inspection . The eyepiece panels shall be 
removed and the assembly shall be inspected to ensure that it conforms 
to the highest quality standards of general workmanship* optical cleanliness 
and mechanical and operational integrity. 

Pressure Leak Rate . With the optical head in vacuum, a differential 
pressure of 5 psi across the optic base shall not cause a leakage rate 
in excess of 9.99 x 10 -5 st'd cc/sec of air. 

Functional Performance and Repeatability. The Assembly will then be 
tested to show compliance to the Functional Performance Requirements 
of Section 3.2 by the procedures described in Section 4.2 of this 
Procurement Specification. 

In order to demonstrate that there has been no measurable change in 
characteristics of the Assembly between Baseline Testing and Final 
Test, the data from these shall be compared. The maximum allowable 
differences between the two sets of data for corresponding tests shall be , 
as specified in Table II. No alignments or adjustments shall be made 
between Baseline and Final Test, except for the following: 

1. Eyepiece focus adjustment 

2. Eyepiece removal and replacement 

3. Panel removal during Final Visual and Mechanical Inspection 
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4.2.1.5 SXT SEA Accuracy . The SXT SDA accuracy shall be based on \ 
the analysis of a series of positional measurements made with 
the SXT as it is rotated about its vertically positioned Shaft Axis. 
The SXT shall be autocoWmated via the SL06 off the PTF 57° 
Azimuth Mirror as shown in Figure 7. At each position the SXT 
SDA 16X Resolver readout, converted to SXT Shaft Angle shall 
be compared to the PTF rotary table position when coincidence 
between the SXT ** JJ‘le and its reflection is achieved. The 
maximum error % re^rence shall not exceed 10 arc 
seconds. w i r. The peak to peak error at any 

point shall not e. ec 4 arc seconds. 
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10 Resolving Power * The resolving power for the SXT lines of sight 
shall be determined using a Sextant Eyepiece Assembly, 2012700, 
and SXT Mirror Housing and Air Focusing Shim Assembly, 2012699 
mounted on the Optical Unit Assembly. The SXT LLOS shall be 
‘ posisitoned such that the reticle M R" line and "M" line approximately 
bisects the black and white resolution target and the SXT eyepiece 
adjusted for optimum focus. The LLOS resolution for patterns 
which are parallel to the reticle "M" lines and patterns which are 
parallel to the reticle "R" lines when converted to arc seconds shall 
be 14.4 arc seconds or better, or 10.3 arc sec. or better depending 
on whether the test equipment used has a low or high contrast target 
respectively. 

The fore mentioned tests shall be repeated while positioning the 
SXT SLOS to bisect the resolution target. The SLOS resolution at 
the center of the field shall be 9.1 arc sec or better or 7.2 arc 
seconds or better, depending on whether the test equipment used 
has a low or high contrast target respectively, la addition, with a 
low contract target the resolution at 1/3 field radius shall be 14.4 
arc seconds or better and at 2/3 field radius shall be 28.7 arc seconds 
or better, while the corresponding values shall be 11.5 arc seconds 
for 1/3 field radius and 23.0 arc seconds for 2/3 field radius if a 
high contrast target is being used in the test equipment. 
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The resolving power for the SCT line of sight shall be determined 
using a SCT Eyepiece Assembly (Adjustable Focusing), 2012719, and 
SCT Prism Housing and Insulation Assembly, 2012667 mounted on 
the Optical Unit Assembly. 

The SCT LOS shall be positioned such that the reticle "R" line and 
"M" line bisect the resolution target and the SCT eyepiece shall be 
adjusted for optimum focus. The LOS resolution at the center of 
the field shall be 146 arc seconds or better if the test equipment 
has a low contrast target and 83 arc seconds or better if it has a 
high contrast target. 

The SCT LOS shall be positioned such that the 15 or 35 gradicule 
bisects the resolution target. The LOS resolution, at approximately 
1/3 field radius, shall be 230 arc seconds or better if the test equip¬ 
ment has a low contrast target and 115.0 arc seconds or better if it 
has a high contrast target. 

The SCT LOS shall be positioned such that the 5 or 45 gradicule 
bisects the resolution target. The LOS resolution, at approximately 
2/3 field radius, shall be 328 arc seconds or better if the test 
equipment has a low contrast target and 184 arc seconds or better 
if it has a high contrast target. 

4.2.1.11 Air Focusing. The focus of the SXT Long Eye Relief Eyepiece 
Assembly, 2012748, and SCT Long Eye Relief Eyepiece Assembly, 
2012691, shall be measured by means of a dioptometer. The SXT 
Long Eye Relief Eyepiece shall be mounted on the SXT Mirror 
Housing and Air Focusing Shim Assembly, 2012699, and the SCT 
Long Eye Relief Eyepiece mounted on the SCT Prism Housing and 
Insulation Assembly, 2012667. The SXT and SCT LER eyepieces 
shall be mounted on the Optical Unit Assembly with sufficient 
entrance light to illuminate the air reticle. The focus on the air 
reticle shall be -1 jj; .25 diopters. 

4.2.1.12 Luminous Transmittance. The luminous transmittance at the SXT 
lines of sight shall be tested with a SXT Eyepiece Assembly 2012700, 
and SXT Mirror Housing and Air Focusing Shim Assembly. The 
luminous transmittance at the SCT line of sight shall be tested with 

a SCT Eyepiece Assembly, 2012719, and SCT Prism Housing and 
Insulation Assembly 2012667. 
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DRAWINGS 

APOLLO G&N 

1019720 Optics Navigation Base Shipping Container 

2011000 Optical Unit Assembly 

2012699 SXT Mirror Housing and Air Focusing Shim Assembly 

2012667 SCT Prism Housing and Insulation Assembly 

2012719 SCT Eyepiece Assembly (Adjustable Focusing) 

2012748 Long Eye Relief Eyepiece Assembly (SXT) 

2012691 Long Eye Relief Eyepiece Assembly (SCT) 

2012700 Sextant Eyepiece Assembly 

Copies of Specifications, Standards, Drawings, Bulletins and Publications . 
required by suppliers in connection with specific procurement functions 
should be obtained from the Procuring Activity or as directed by the con¬ 
tracting officer. 

2.2 Conflicting Requirements. In the event of conflict between the requirements 

of the contract, this document and the documents listed in this section, the 
following order of precedence shall apply and the Contractor shall notify MIT 
Apollo Management of conflict as soon as it is determined. 

a. The contract 

b. This specification 

c. Documents listed in this section 

3. REQUIREMENTS 

The Primary Performance Requirements described in Section 3.1 are 
derived from the Apollo mission analysis. These requirements will be 
demonstrated by the ability of the Assembly to meet the Functional Per¬ 
formance Requirements. 
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3.3.2 


3.3.3 


4. 


4.1 


4.1.1 


4.1.1.1 


4.2 


Nameplate and Serialization . Each Assembly identified by General 
Arrangement for Assembly) Drawing shall be identified by a serial 
number assigned in accordance with ND 1002323. This number 
shall be affixed to the optical base. 

G overnment Furnished Property List. 

2012699 SXT Mirror Housing and Air Focusing Shim Assembly 

2012667 SCT Prism Housing and Insulation Assembly 

2012719 SCT Eyepiece Assembly (Adjustable Focusing) 

2012700 Sextant Eyepiece Assembly 

2012748 Long Eye Relief Eyepiece Assembly (SXT) 

2012691 Long Eye Relief Eyepiece Assembly (SCT) 

QUALITY ASSURANCE PROVISIONS 

General. The contractor responsible for the manufacture of the 
assembly shall be responsible for the accomplishment of each test 
required herein. The failure of the end product to pass any examina¬ 
tion or test of this section will automatically classify the unit as non- 
conforming. When nonconformance units are corrected by the contractor, 
the unit shall be reinspected. When corrective action has been taken, 
the reinspection of a nonconforming unit may be limited to the test or 
examination which defined the nonconformance or, when so directed by 
the cognizant inspector, a complete reexamination and retest of the 
unit may be required. Nonconforming units which have not been cor¬ 
rected will be considered for acceptance only upon formal application 
by the contractor to the cognizant NASA representative. 

Test Condition . 

Environmental . Unless otherwise specified, the assemblies shall be 
tested under the following ambient conditions: 

(a) Temperature: 25° ± 10°C 

(b) Relative Humidity: 90% maximum 

(b) Barometric Pressure: 28 to 32 inches Hg. 

Tests. The following chart shall be used to correlate between die 
Functional Performance Requirements specified in Section 3 and the 
tests specified in Section 4. 
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4.2.1.10 



Resolving Power . The resolving power for the SXT lines of sight shall be 
determined using a Sextant Eyepiece Assembly, 2012700, and SXT Mirror 
Housing and Air Focusing Shim Assembly, 2012699 mounted on the Optical 
Unit Assembly. The SXT LLOS shall be positioned such that the reticle 
"R" line and "M" line approximately bisects the black and white resolution 
target and the SXT eyepiece adjusted for optimum focus. The LLOS res¬ 
olution for patterns which are parallel to the reticle "M" lines and patterns 
which are parallel to the reticle "R" lines when converted to arc seconds 
shall be 14.4 arc seconds or better, or 10.3 arc sec. or better depending 
on whether the test equipment used has a low or high contrast target 
respectively. 

The fore mentioned tests shall be repeated while positioning the SXT SLOS 
to bisect the resolution target. The SLOS resolution at the center of the 
field shall be 9.1 arc sec or better or 7.2 arc seconds or better, depending 
on whether the test equipment used has a low or high contrast target 
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respectively. In addition, with a low contrast target the resolution at 1/3 
field radius shall be 14.4 arc seconds or better and at 2/3 field radius 
shall be 28.7 arc seconds or better, while the corresponding values shall 
be 11.5 arc seconds for 1/3 field radius and 23.0 arc seconds for 2/3 field 
radius if a high contrast target is being used in the test equipment. 

The resolving power for the SCT line of sight shall be determined using a 
SCT Eyepiece Assembly (Adjustable Focusing), 2012719, and SCT Prism 
Housing and Insulation Assembly, 2012667 mounted on the Optical Unit 
Assembly. 

The SCT LOS shall be positioned such that the reticle "R" line and "M" 
line bisect the resolution target and the SCT eyepiece shall be adjusted for 
optimum focus. The LOS resolution at the center of the field shall be 146 
arc seconds or better if the test equipment has a low contrast target and 
83 arc seconds or better if it has a high contrast target. 

The SCT LOS shall be positioned such that the 15 or 35 gradicule bisects 
the resolution target. The LOS resolution, at approximately 1/3 field radius, 
shall be 230 arc seconds or better if the test equipment has a low contrast 
target and 115.0 arc seconds or better if it has a high contrast target. 

The SCT LOS shall be positioned such that the 5 or 45 gradicule bisects the 
resolution target. The LOS resolution, at approximately 2/3 field radius, 
shall be 328 arc seconds or better if the test equipment has a low contrast 
target and 184 arc seconds or better if it has a high contrast target. 

Air Focusing. The focus of the SXT Long Eye Relief Eyepiece Assembly, 
2012748, ana SCT Long Eye Relief Eyepiece Assembly, 2012691, shall be 
measured by means of a dioptometer. The SXT Long Eye Relief Eyepiece 
shall be mounted on the SXT Mirror Housing and Air Focusing Shim Assembly, 
2012699, and the SCT Long Eye Relief Eyepiece mounted on the SCT Prism 
Housing and Insulation Assembly, 2012667. The SXT and SCT LER eyepieces 
shall be mounted on the Optical Unit Assembly with sufficient entrance light 
to illuminate the air reticle. The focus on the air reticle shall be -1 ± .25 
diopters. 

Freedom of Motion . Unscrew and pull out the SCT Shaft Manual Input Adapter 
and rotate control. SCT Shaft shall move freely. Unscrew and pull out the 
SCT Trunnion Manual Input Adapter and rotate control. SCT Trunnion shall 
move freely. 


4.2.1.11 


4.2.1.12 
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STANDARDS 

Military 

MIL-STD-150A Pliotographic Lenses 

Federal 

^ED-STD-209 Clean Room and Work Station Requirements, 

Controlled Environment 

DRAWINGS 

APOLLO G and N 

Optics Navigation Base Shipping Container 
Optical Unit Assembly 

SXT Mirror Housing and Air Focusing Shim Assembly 
SCT Prism Housing and Insulation Assembly 
SCT Eyepiece Assembly (Adjustable Focusing) 

Long Eye Relief Eyepiece Assembly (SXT) 

Long Eye Relief Eyepiece Assembly (SCT) 

Sextant Eyepiece Assembly 

Copies of Specifications, Standatds, Drawings, Bulletins and Publications 
required by suppliers in connection with specific procurement functions 
should be obtained from the Procuring Activity or as directed by the 
contracting officer* 

2.2 Conflicting Requirements. In the event of conflict between the require¬ 
ments of the contract, this document and the documents listed in this 
section, the following order of precedence shall apply and the Contractor 
shall notify MIT Apollo Management of conflict as soon as it is determined. 

a. The contract 

b. This specification 

c. Documents listed in this section • 

3. REQUIREMENTS 

The Primary Performance Requirements described in Section 3. 1 are 
derived from the Apollo mission analysis. These requirements will be 
demonstiated by the ability of the Assembly to meet the Functional 
Performance Requirements. 


1019720 

2011000 

2012699 

2012667 

2012719 

2012748 

2012691 

2012700 
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3.2.7 

3.2.8 

3.2.9 

3.2. )0 

3.2. 11 

3.2. 12 

3.3 


Ai r Focusing. The focus of the SXT Long Eye Relief Eyepiece Assembly 
2012748 and the SCT Long Eye Relief Eyepiece Assembly, 2012691 upon 
the air reticle plane shall be -1 + .25 diopters. 

L umin ous Transm itta nce. The luminous transmittance.of the SXT SLOS 
to CIE illuminant "C" (6500°K) shall not be less than 25%. 

The luminous transmittance of the SXT LLOS of CIE illuminant "C" 
shall not be less than 3.2%. 

The luminous transmittance of the scanning telescope to CIE "C" shall 
not be less than 30%. 

The ratio of the luminous transmittance of the SXT SLOS to SXT LLOS 
shall not be less than 12 to 1 for CIE illuminant "C" when the eyepiece 
polariod filter is positioned for minimum transmission through the LLOS. 

Freedom of M otion. The SDA and TDA of the SCT shall move freely 
when rotated manually. 

Static Frict io n. Breakaway friction shall be less than .04 inch~ounc.es 
on the SXT and SCT drive motor shafts as measured by the voltages 
on their respective motor control phases. Except that at 0° and 180° 
the breakaway friction shall be less than. 052 inch-ounces on the SC I . 

The motor tachometer output shall be less than 15 mv with 0 volts AC 
applied to the Motor-Generator control windings. 

Dynamic Friction Level. Dynamic Friction shall be less than .03 inch- 
ounces on the SXT and SCT drive motor shafts as measured by the 
voltages on their respective motor control phases. 

Reti cle Lig hti ng. The SXT and SCT reticle lamps shall draw a current 
that is within 10% of measurements made while the lamp illumination 
was observable. In addition the respective reticles shall appear 
illuminated when viewed via the eyepiece. 

Product Perform ance a nd R epea tability. The Assembly shall meet 
the Functional Requirements of Section 3.2 and furthermore shall 
withstand specified environmental stresses without degradation of 
performance characteristics. This performance characteristic repeat¬ 
ability shall be demonstrated by subjecting the OUA to the following 
test procedures. 
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3.4.2 Nameplate and Serialization . Each Assembly identified by General 
Arrangement (or Assembly) Drawing shall be identified by a serial 
number assigned in accordance with ND 1002023. This number shall 
be affixed to the optical base. 

3.4.2 Government Furnished Property List . 

2012699 SXT Mirror Housing and Air Focusing Shim Assembly 

2012667 SCT Prism Housing and Insulation Assembly 

2012719 SCT Eyepiece Assembly (Adjustable Focusing) 

2012700 Sextant Eyepiece Assembly 

2012748 Long Eye Relief Eyepiece Assembly (SXT) 

2012691 Long Eye Relief Eyepiece Assembly (SCT) 

4. QUALITY ASSURANCE PROVISIONS 

4. 1 Gen eral . The contractor responsible for the manufacture of the assembly 

shall be responsible for the accomplishment pf each test required herein. 
The failure of the end product to pass any examination or test of this 
section will automatically classify the unit as nonconforming. When non- 
conforming units are corrected by the contractor, the unit shall be re¬ 
inspected. When corrective action has been taken, the reinspection of 
a nonconforming unit may be limited to the test or examination which 
defined the nonconformance or, when so directed by the cognizant inspec¬ 
tor, a complete reexamination and retest of the unit may be required. 
Nonconforming units which have not been corrected will be considered 
for acceptance only upon formal application by the contractor to the 
cognizant NASA representative. 

4.1.1 Test Condition . 

4. 1. 1. 1 Environmental. Unless otherwise specified, the assemblies shall be 
tested under the following ambient conditions: 

a. Temperature: 25%^ 10°C 

b. Relative Humidity: 90% maximum 

c. Barometric Pressure: 28 to 32 inches Hg 

4.2 X es A®. The following chart shall be used to correlate between the 
Functional Performance Requirements specified in Section 3 and the 

, tests specified in Section 4. 
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CS/r P/A BREAKPi/r RERM/SS/BLE —/ 

suRmce A — - - 

SEE NOTE S 


■ /S *DM THM ACS* "^5? 

*JDETAiL 6 1 


'One 0 * THRU * CS * FA * S,D£az * x 

s^s 

\ *U O/A e PLACES MARKED 

1 


,% O/A E HOLES MA 

WEED O-^ 




i “ D/4. £so*aE: ^ . 

.SOS ' 1 1 




9 J 9 ^ 0 /A I 'V 



.788 UA C i 

1 \- 

1 X’/J DEEP 



u 

S.500 



■E 


IBS 








































































































2016401 


5 


ASS A RELEASED PER TO PR 


.2/6 * .0&S - 


_SII_S9__n=V 

mi j g_g 


. S7- m —B S5_S3 



, 1 . 

|—430— 

t,_ t 

A 30 

l;_ 


+ -h + 


IF 

_CR6 

9 St6- 




5 


tE3CfTYP- 


—1|—.06 7>/> 

Z2?3CfTYP-*\ I . 

t 30 TYP-\ HtGH Typ 

^jyp-^. f Wj^uorrs- 




r .^-tA t-f -i (-** 3 «^ + 

.34—| |j- — |f.30 Ka?~| \ -4*71—— ||*7^ 3PLACES 

t - .f —CR5 Cp4_ \ CR3 CR2 CRI + 

I_ SIO SB \ SS S4 S2 

tantDiTyn in 

JBB. nSo 


/ -^h 12 TYP 

^-SEE NOTE 9 

DETAIL E 


TT^-SEE AZOTE3 

o J~~ JZ ryp 

>r4L0 * 'SEE NOTE E 


deta/l F 

~X>70 D/A <*• CS * tOO* X 'Jf D/A 

+ HOLES SEE /VOTE /2 

-2-CD 

'—4-Ct}-SHMG£ A/S, GH/ND FLUSH FS 


-./2H/GH TYP 
SEE NOTE 7 


12 H/GN TYP 
V SEE NOTES 


' ZERO UL«/._ 


T-5V SOURCE A ZE 5?r A6C-28V ,_ 

| 5V MAlN-v \ /“VAeC-idVA- 

23/ 1-5V NAV-v yV-'rV/-AGO -28VB 

TYP &, 28V M-O' \ <^rOC-28V- 

I 7?/> 28V N~y \ ^-EXT-! 


V*r OC -28V—1- *- 


SEE NOTE 9 


I.Uk> . 2 j- 

7-yp /. 25 


detailG 


L l 


2016401 

2014297-021 ASSY 


.O6 7">50—If— \ 

*%=j==ir\T 


osc-^/X 


A/OTE 9 


*ex^\so m ryp-r 

\ .30 TYP 


- 1 ’—~./2 H/QH TYP 

D/A THRU dt cs/r PS/OO'X 5££NOT£ s 


^./ 2 H/GH \: 070 OM * CSK rS/ °° 

SEE NOTE 7 I z^TTS •// D/A + * 0/ - £s 
\£J SEE A/OTE // 


DETAIL H 


-*-(T y~ SWAGE NS, GP/ND PLUSH PS 


v/ewK-K 

SEE SHEET / 


UNLESS OTHERWISE Sf ECWC O 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
O CCI MA H OECSSEJ MS 

<06 COOS ±/ 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

FRONT PANEL, 
POWER CONTROL 
OPERATION CONSOLE 


I >sr 149956 I J | 


VA w MYmt//F% rrrfm 


2016401 





































PARTIAL REAR Y/EN OR OPERAT/ON CONSOLE 

COOLANT OUTLET REE —. 1 - COOLANT 

J4/P !—v \ X./NLET REF A 


-CONNECTOR /NTERFACE ASSY AG 

yr~J2/P/ 

- JS/P/ 

I , " 2€Q ~ 

^_ Js/Pl 

^- J8/P/ 


AC /NPUT ASSY— 
AS 


TO S/TE ROWER 

CM*- 


POWER CABLE—' 
(0/4/SO-/ REF 
SEE NOTE tO 


-J7/P! 

“ J/2/P! SCREW, MS/G99G- 9 — 

-Jlt/Pl 

NASHER y MS/579S-B09 - 

-J/O/Pt 


UNIVERSAL 

DSKY 

(MAIN) 


UNIVERSAL 

DSKY 

(NAV) 


W2S7 REF 
SEE NOTE & 


WL2^\W2/S\W2lO\W2t8\We/9\ \W2l7\ 
WZ2! WEN W2(3 WEN WE* WEE3L 


APOLLO GUIDANCE COMPUTER - 
BLOC* 1/LEM AGC 


J4/P2-, r— US/PE 


BRACKET ASSY, MOUNTING— 
20/44/B-0H 


WE/7 WE/3 WE/6, WE/9 WEEO WEEr 
WEEE I WE/4 l WE/E\WEIS\WE/Q\W2Z3 I 


f-CONNECTOR 
/NTER FACE ASSY A/7 


Buffer c/rcu/t -- 

assy EO/*es*-oa/ 


r£T~i^i —CTfecrr" 

JS J4 JJ> J/O 


-AC /NPUT ASSY 

AB 


J2 J/ JS 

PI P f^T 


POWHR SUPPLY 128 VDC 


POWER SUPPLY //SY 400 


J9/PE—l / / / / ^ J/7/P2 \ ‘ 

U/S/PE—I / / ‘—////PE — J/Q/P2 * 

J/ 0 /P 2 —' ‘—JtG/PZ | 70 

j W2S4REF SEE A/OTE 7 _| 

I 

, W2SG REF SEE NOTE 8 

PART/AL REAR WERE OF COMPUTER TEST SET 


r-W2SS REF 
SEE NOTE S 


TO F4C/L/TY GRD 


POWER CABLE 
(0/4/50-/ REF 
SEE NOTE /O 


TO S/TE POWER 


NOTES 

/. SELF TEST ASSY TO BE A/OUNTED ON BRACKET 20/44/3-0// AND CONNECTED 
AT BUFFER C/RCU/T ASSY FOR SELF TEST OF CTS 
2' W2S9 TEST CABLE MAKES Al/A/L ABLE AGC CLOCK SIGNAL A 
THERMISTOR OUTPUTS FOR MEASUREMENT A CALIBRATION 
S. INTERCONNECT GROUND SUPPORT EQUIPMENT AND BLOCK I 

APOLLO GUIDANCE COMPUTERS US/NG AGC/GSE INTERCONNECTION 
SET EO/42GB-02/ 

4. PARTIAL REFERENCE OES/GNAT/OA/3 ARE SHOWN s FOR COMPLETE 
DESIGNATIONS PREF/X W/TN SUB-ASSEMBLY DESIGNATIONS 

5. IN2SS GROUND STRAP ASSY 20/4//S-02/ SUPPLIED W/TN COMPUTER 
TEST SET 20/4042-02/ & 20/4042-03/ 

L, W257 GROUND STRAP ASSY 20/4/(5-04/ SUPPL/ED W/TH OPERATION 
CONSOLE 20/4024 - 02/ 

7. W2S4 GROUND STRAP ASSY 20/4/15-0// SUPPL/ED W/TN CALIBRATION 
CONSOLE 20/4 043 - 02/ 

B. W256> GROUND STRAP ASSY 2014/15-031 SUPPLIED W/TN AUX CALIBRATION 
COA/SOLE 20/4059-02 / 

9. W2G3 IS CONNECTED AT OPERATION CONSOLE CONNECTOR INTERFACE 
ASSY FOR AGC SELF TEST 

KK POWER CABLES SUPPL/EO W/TN CTS 20/4042-02! AND 20/4042-03! AND 

C+-, R/t TI Oh CGNSOlE 2014024-021 


FRONT y/EW OF OPERATION CONSOLE 


INTERCONNECTION CHART 


EQUIPMENT 


V j102 




-SELF TEST ASSy 
MTG BRACKET 
20/4419-011 
SEE NOTE / 


-GROUND STRAP 
PART OF TEST 
MOUNT ASSY REP 


-AGC JUNCTION ASSY 


-CABLE ASSY 
20/4457-04! EBP 


rf; 


1 ^ J 

rv 

1 L. 


l r-O" 

l HH~ 

L -K> 

- 


. _ 

| 5SZ2 EZ3 ESE3 U 23 M 2 A wmk rwn 


\ Wnrnw2FMwm:*mmzizmiWs7m wFmw‘ - 1 

EMM EBB tlUUM W'W.wn Wzj^ i—-—— 1 


FROM 

EQUIPMENT 


tiFmwzmwzzzmmWFmTumwzmx 


OPERATION 

CONSOLE 


mEn^m EBmmm^mwam wrnwX 
VEzmwamTZ&Fmm mmrnwzim wF 


BUFFER 

J4 

JS 

P/ 

P2 

ASSY 

JG 

P3 

BUFFER 

J7 

P4 

ASSY 

JB 

PS 

\OPERAT/ON 1 1 

ICON SOLE 

JG 

PS 

A6CJUWCTm 

UN/YERSAL 

\mnn)osky\ 


r 

\ UN/YERSAL 1 1 _ 

(M4y) DSKY 1 




INTERCONNECTION CHART 
UNIT CABLE ASSY 

CQNN\CONN\REF DES\P4RT NQ.\CONN COM 
i / 4 P/ cf/ c 

^ r e °%* ~ J<0 


TO 

\eqwpment 


reference.■ 

/. ASSEMBLY DWG 20/426Q 


P4 J/O 
_ 


BUFFER 

ASSY 


NOT SHOWN 
SEE NOTE / 


wan 20 T*J° ps 

P7 


20/6408 

-OH 

“ 20/6406 
-OH 


P2 J! 
P2 J3 


CALIBRATION 

A SEE NOTE E 

MEASUREm* 

EQUIPMENT 

’ OPERATION 
CONSOLE 
’ OPERATION 
CONSOLE 


P6 J! 

Vc wat7 20/4,99 7s " 

CONN -OH ,Z 


h MPUTER T£ST PI W226 20/4/37 P3 J5 

C0NN -OH P4 JG 


P4 J4 

PS JS 


OPERATION 

CONSOLE 

AGC 

JUNCTION 


OPERATION 

CONSOLE 


20/63141 

-OH 


OPERATION NOT SHOWN 
CONSOLE &F£ NOTE 9 


UNLESS OTHCmnSC SI 
OMCNSIONS WMI 
TOLERANCES ON 


MANNEO SPACECRAFT CENTER 

HOUSTON. TEXAS 


20\e^0?\A 

8 


FOR INFORMATION ONLY 


AGC/GSE INTERCONNECTIONS 
BLOCK I/LEM 
sub-system TEST 


NEXT ASSY USED ON 


JI49956I 


201640^ 


WT WWT 0MMMN8 M A0C0N0ANCE WITH STAN0AR0S HKSCWED IT MR.-0-70»7 



I* 


1-' 





















































FHRT/AL REAR VSEW OR OPERAT/ON CONSOLE 

COOLANT OUTLET REEL-* ,- COOLANT 

^/•/ \ \ A INLET REF 


AC INPUT A5SY- 
A5 


TO S/TE ROWER 


UNIVERSAI 

DSKY 


UNIVERSAL 

DSKY 

(NAV) 


□-» 


POWER CABLES 
/OfA/SO-/ REF 
SEE NOTE tO 


W257 REF 
SEE MOTE G 


WE22\HV/S\WE10\WZI6\*E/9\\WEI7\ 

. W22t NE/2 H&3WEM WE/4 WEES 


SCREW, MS/499G- 3 — 
WASHER^MS IS 79S-E09 - 


APOLLO GUIDANCE COMPUTER - 
BLOCK I/LEMAGC 


BRACKET ASSY } MOUW7ING- 
20/44/0-0// 


WE/7 we/3 W2/L WE/9 NEEO MEET 
WEEE\A&4 \W2/2\WEIS\WEia\HEE3 I 


r—CQA/A/CC TOR 
/NTER FACE ASSY A/7 


Buffer c/rcu/t —^ 

ASST 20/4254-00/ 


-AC /NRUT ASSY 

AB 


POWSR SUPPLY 128 VOC 


POWER SUPPLY //JV 400 I 


HN255 REF 
SEE NOTE S 


TO FAC/L/TY GRD 


jJMESf REF SEE NOTE 7 [ 


, W ES€ REF SEE NOTE B 


POWER CABLE 
/OH/SO-/ REF 
SEE NOTE/O 


TO S/TE POWER 


-SELF TEST ASSY \ 
MTS BRACKET \ 
20/44/9-0// w 

SEE NOTE ✓ 

-GROUND STRAP 
PART OF TEST 
MOUNT ASSY FEF 
r-A6C JHNC PON ASSY 
/ *+ 


r\" J 

1 ^wes9 

I rd" 

I !-□« 

L -j-a~ 

Y-U" 

mi~ 


-CABLE ASSY 
20/4457-04/ REF 


RART/AL REAR Y/E/U OF COMPUTER TEST SET 


NOTES 

/. SELF TEST ASSY 7V BE MOUNTED ON BRACKET 20/44/9-07/ AMD CONNECTED 
AT BUFFER C/RCU/T ASSY FOR SELF TEST OF CTS 
2. H/2S9 TEST CABLE MAKES AYA/L ABLE AGC CLOCK SIGNAL A 

THERM/STOR OUTPUTS FOR MEASUREMENT 4 CAL /BRAT/ON 
A /NTERCONNECT SROUNO SUPPORT EQU/PMENT AND BLOCK X 

APOLLO GUIDANCE COMPUTERS US/NS AGC/GSE /NTERCONNECT/ON 
SET 20/4203-02/ OR 2/W2VR-C3/ 

4. RART/AL REFERENCE OES/SNAT/O/VS ARE SHOWN j FOR COMPLETE 
DESIGNATIONS PREF/X W/TH SUB-ASSEMBLY OES/ONAT/ONS 

5. W2SS GROUND STRAP ASSY 20/4//S-02/ SUPPLIED W/TN COMPUTER 
TEST SET 20/4042-02/ A 20/4042-03/ 

t. W2S7 GROUND STRAP ASSY 20/4/15-04/ SUPPLIED WITH OPERATION 
CONSOLE 20/4024-02/ 

7. W2S4 GROUND STRAP ASSY 20M//3-0W SUPPLIED W/TN CALIBRATION 
CONSOLE 20/4 049-021 

B. W25f» GROUNO STRAP ASSY E0/4//3-09/ SUPPLIED W/TN AUX CALIBRATION 
CONSOLE 20/4059-02/ 

9. W2G3 /S CONNECTED AT OPER AT/ON CONSOLE CONNECTOR INTERFACE 
ASSY FOR A6C SELF TEST 

MK POWER CABLES SUPPLIED W/TN CTS 20/4042-021AMD 20/4042-03/ AND * 

G*- f */>Tton CONSOLE 20/4024-02/ 


FRONT Y/EW OF OPERATION CONSOLE 


INTERCONNECTION CHAR 


UNIT CABLE ASSY 


B wuM ■: z+fM WL m 

S. v+Em WzTm mi/i. x i-aa I 


j wJMWTF/rm 


■ WJTM 

VikmucmWMEmmMESS MSmwTFm 

imEmtzmws&mmmznumrizmX 
ittemvLrnwsummi 


OPERATION 

CONSOLE 



_ INTERCONNECTION CHART _ 

1 FROM | UN/T CAB L E ASSY 1 T O 

I rnnrr*m \ 74 \ PI \ «rr/ e L_ 


reference * 

/ ASSEMBLY DWG 20/4203 


Vs Z tVst ***** PS «o **'** 

ASSY P3 jssy w _ ASSY 

BUFFER J7 P4 P/ 

ASSY J9 PS CALIBRATION 


BUFFER NOT SHOWN 
ASSY SEE NOTE / 


ASSY ~ 

OPERATION 

CONSOLE AG PS 

ASCJUMcnm _ 

UN/YERSAL _ 0 . 

{MAW) DSKY ™ 

UN/YERSAL _ 

(NAY) DSKY P 


W2S9 20 *£J? PS — A 

P7 MEASURE** 


SEE NOTE B 




— Pi \W2€B 


— \ PI \ WEST 


OPERATION 

CONSOLE 

OPERATION 

CONSOLE 


P4 J/ 

P2 JR OPERA T/OH 

coupumt f/c pi **** p* co ^^ t 

COHN —\J// /j /*oc 

2040940 p 5 f s UUNCT/OH 


OPERATION 

CONSOLE 


OPERATION I NOT SHOWN 
CONSOLE I BEE NOTE 9 


ie 


MANNED SPACECRAFT CENTER 


2016402 B 


FOR INFORMATION ONLY 

_ MTBMT OUMMM M DOCORMNCI MW MMMOMM PMESCMB I 


NEXT AMY USB) ON 


A6C/GSE INTERCONNECTIONS 
BLOCK I/LEM 
SUB-SYSTEM TEST 


J 49956 


20i64G2 



WWH"9SW4ffI'wu; h j in m wn. 




















































1* 


tn* 


o 




j W2S4REF SEE MOTE 7^ 

I 

f W 2SG REF SEE NOTE B 



r 




m 

desorption 

csn 

y 1 T.' I .'."I 


CLASS A RELEASED PER TD*R 


■■l 

A 

CHANGED- PER TDFR 2s ^2* 

DR CHK r *tk APED * r a 

m 


B 

Changed per tdrr acsia 

PR 72 Jl^JL CAKDCL^PPD 7 t? 



C 

Changed per tdrr 3/286 

OR } p APPD 

ffl 

JF*. ' 


-CABLE ASSY 
20/4457-04/ PET 


PARTIAL REAR V/EW OF COMPUTER TEST SET 


FRONT VIEW OF OPERATION CONSOLE 


NOTES 

/. 


A, 

5. 

L. 

7. 

S. 

9. 

to. 


SELF TEST ASSY TO BE MOUNTED ON BRACKET 20/44/9-CV/ ANO CONNECTED 
AT BUTTER C/RCU/T ASSY TOR SELT TEST OF CTS 
WES9 TEST CABLE MAKES AVAILABLE AGC CLOCK SIGNAL A 
THERMISTOR OUTPUTS FOR MEASUREMENT <& CALIBRATION 
INTERCONNECT GROUND SUPPORT EQUIPMENT AND BLOCK I 
APOLLO GUIDANCE COMPUTERS USING AGC/GSE INTERCONNECTION 
SET 20/42G3-02 / CR ?<'/<:.'?-C3/ 

P4RTIAL REFERENCE DESIGNATIONS ARE SHOWN / FOR COMPLETE 
DESIGNATIONS PREFIX WITH SUB-ASSEMBLY DESIGNATIONS 
WE 55 GROUND STRAP ASSY 20/4//S-02/ SUPPLIED WITH COMPUTER 
TEST SET 2014042-02! > -031, -04/ A -OS! 

WEST GROUND STRAP ASSY 20/4/15-04/ SUPPLIED W/TH OPERATION 
CONSOLE 20/4024-02! 

W2S4 GROUND STRAP ASSY 2014/15-0// SUPPLIED W/TN CALIBRATION 
CONSOLE 20/4 049~ 02/ 

W256 GROUND STRAP ASSY 20/4/15-03/ SUPPLIED WITH AUX CALIBRATION 
CONSOLE 20/4059-02 / • 

W2G3 IS CONNECTED AT OPERATION CONSOLE CONNECTOR INTERFACE 
ASSY FOR AGC SELF TEST 

POWER CABLES SUPPL/ED W/TN CTS EO/4042-02l,'G3/,-04L L OS/ AND 

C*-, HA TiOh CONSOL E . 20/4024 -02! 


1 INTERCONNECTION CHART 1 

wmm32Za 

IHI 

UNIT CABLE ASSY 

TO 


TXKTTk 




\H?777A 

WTHi 


CT 

5 _ 

B3 

wm 

WJJJtT'M 


wm 

Eza 



1 _ 

warn 

■a 

l hi 


Em 

EZM 


_ 

_ 

F3BM 

wm 

tVFFf-m 


Em 

wm 

—i— 

_ 

_ 

Firm 

wm 



Em 

wm 




warn 

wm 


msmm 

Em 

E IM 

OPERAT/CW 

CONSOLE 



nm 

Em 

CIW 

■ 

mm 

tsm 

wm 



P/AM 

Em 

1 7/Jim 

■ 

^ED 

Em 

WEM 



urn 

Mm 

WTTJTm 

■ 


Em 

b a 



UM 

tm 

i I r A/f 

■ 

MEZ3 

Em 

UM 



worm 

Em 

wznim 



Em 

Q 



am 

um 

ti/ii-m 



Em 

wnm 



am 

Em 

wjML'm 


mwi 

Em 

wnm 

_ 


warn 

Em 

wrtbi*m 



Em 

wnm 



wnm 

Em 

WZE3M 


WBEH 1 

*m 

wm 

_| 


wrrm 

Em 

Ezmm 


ESI 

Em 

W2M 


am 

Em 

Ezu&m 

M£zi*zm 

Em 

wm 

COMPUTER 

TEST 

CONN 

pi 

W226 

2041374/1 

204/3742! 

i 

44 

U5 

UG 

BUFFER ASSY 


1 interconnection chart 1 

| FROM 

UN IT CABLE ASSY 

TO I 

equipment 

CONN 

CONN 

RET DES 

PART NO. 

CONN 

CONN 

EQUIPMENT 

BUFFER 

ASSY 

U4 

US 

UG 

P/ 

P2 

PS 

SELT 

TEST 

ASSY 

20/4392 

-ON 

P4 

J/O 

BUFFER 

ASSY 

BUFFER 

ASSY 

U7 

JB 

P4 

PS 

PG 

W2S9 

2014470 
-ON 

P/ 

P2 

PS 

P7 

PB 

— 

CAUBRAT/ON 

A 

MCASUREMM 

EQUIPMENT 

OPERATION 

CONSOLE 

AECMNCrm 

UG 

universal 

(MUVJDSXY 

— 

PI 

wise 

20/G4OB 
-ON 

PE 

Ji 

OPERAT/ON 

CONSOLE 

UNIVERSAL 

(NAV/OSKY 

— 

PI 

W2G7 

20KS40G 

-ON 

P£ 

J9 

OPERAT/ON 

CONSOLE 

COMPUTER 

s/c 

COHN 

P! 

WEE 7 

20/4/99 

-ON 

204/99421 

PG 

P2 

P3 

P4 

P5 

41 

UE 

US 

U4 

US 

OPERAT/ON 

CONSOLE 

AGC 

UUNCT/ON 

OPERATION 

CONSOLE 



W263 

20/G3/4 

-ON 



OPERAT/ON 

CONSOLE 


REFERENCE 

/. ASSEMBLY DWG 20/4263 


MOT SHOWN 
SEE NOTE / 


SEE NOTE E 


NOT SHOWN 
SEE NOTE 9 




PART OR 

nomencuture or 

FINO 

L 

aommwc m. 

DESCRIPTION 

NO. 


20I64Q?| c] 


FOR INFORMATION ONLY 


9 IV ML-0-70K7 




UNLESS OTHCRW* 
TOLERANCES ON 






LIST OF MATERIALS 


LEXINGTON. MASS. 




DRAWN Mb*. OATi /LAP**. 
^HECKEO 


-iAA 


• ri^JC' y-n 




NASA ARfSOVMJ ' 




rrtfir*| 




MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


AGC/GSE INTERCONNECTIONS 

BLOCK l/LEM 
SUB-SYSTEM TEST 
I lWBTBWr 


49956 


SCALE HONS. lWT 


20IS4C2:” 


JSL-L 




Q) 

c 

t /i 

















































5 


4 


3 


PART/A L REAR V/EW OR OPERATION CO/VS OLE 

COOLANT OUTLET REF —> ,- COOLANT 

J*/P /—v \ \ A /NLET REF A 


AC INPUT ASSY— 

AS 


TO S/T£ POWER 

I \—iS — 

POWER CABLE—/ 
JO/*/SO-/ REP 
SEE NOTE tO 


-CONNECTOR INTERFACE ASSY AG 
yr-M/Ri 

^-JS/P/ 

W263 — 

^ — jg/p/ 

^ — JB/P! 


—J7/P! 

-J/2/P/ SCREW, MS/6996-9- 
-YU/Pt 


a ’^ 9102 , 


UNIVERSAL 
DSKY 
(MAIN) I 


UNIVERSAL 

DSKY 

(NAV) 


WASHER,MS/5 79S-B09 - 



_ REVISIONS _ 

\ sm _ description _ 

1 - CLASS A RELEASED PER TORE + t>n 
a CHANGED PER ~f?FP ~2c 
DRCA~*«~J QHK‘\k AFPP »c~ 

a C-4ACEC PEE PCRR 7CS12 

_or3.p _>a ^ x_-yppD y - 

r chanced per topr s/dbe 

OP / p c H« J r A. APPD ' ^ 


WEST REP 
SEE NOTE 6 


w£ 2 e\ wt/s\ wtEoi/te/e Ur/vl | we/? | 

. W22! WEAL W2J3 WE/6 WE A WEE1 


APOLLO GO/OAHCE COMPUTER - 
BLOCK M/LEM AGC 


WE/7 WE/3 WE/6 WE/9 WEEO WEEf* 
WE EE \ WE/4 XWE/E\W2IS\W2ie\N2Z3 I 


BRACKET ASSY, MOOH77NO - 

COM 4/8-0// 

bupper - - 

ASSY BO/*BS*-OB/ 

r-GO*RKC7Xm r jR . QJ/ 

/NTER PACE ASSY A/7 i—W23G 

/ /-W237 


ES J* SB <//o 


-SELF TEST ASSY \ 
MTS BRACKET \ 
20/44/9-0// 

SEE NOTE / 

-GROUND STRAP 
PART OP TEST 
MOUNT ASSY KEF 
KWCnew ASSY 


-CABLE ASSY 
20/4457-04/ EEP 


—AC /NPC/T ASSY 

AB 


JE Jf ys J9 

fT P P/l I 


POWdR SUPPLY I28V0C 


POA/EK SUPPLY' //SV AOO** 


U9/PE—I 

J/S/PE—1 

J/0/P2- 


/ / L -J/7/P2 
/ [—////PE 
-JK>/P2 


r-WESS REP 
SEE NOTE S 


TO fAC/L/TT GRO 


J WES* REP SEE MOTE 7^ 

I 

^ W 2S6 REP SEE NOTE B J 
PART/AL REAR V/EW OP COMPUTER TEST SET 


NOTES 

/. SELF TEST ASSY TO BE MOUNTED ON BRACKET 20/44/9-CV/ AND CONNECTED 
AT BUPPER C/RCU/T ASSY POP SELF TEST OF CTS ^ 

*• W* 59 T£ ST CABLE MAKES AYA/L ABLE AGC CLOCK S/GNAL A 

THERM/STOR OUTPUTS FOR MEASUREMENT S, CAL /BRAT/ON 
3 - /NTERCONNECT GROUND SUPPORT EQU/PMENT AND BLOCK M 

APOLCO GU/OANCE COMPUTERS US/NG AGC/GSE /NTERCONNECT/ON 
SET 20/4268-02/ Eff 3V2P- E-C3/ 

4. PART/AL REFERENCE DES/GNAT/OA/S ARE SHOWN: FOR COMPLETE 

designations pref/x w/th sub-assembly oes/gnat/ons 

9m W2SS GROUND STRAP ASSY 20/4//S-Qa/ SUPPL/ED W/TH COMPUTER 
TEST SET 20/4042-021, -C51, -O*/.-7 C/,g-OL/ 
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“ CLASS A RELEASED PER 7TW -X 


- 4 —( 31 ^- 16.75 £.06 
~S££ NOPE 5 


STR/PJ9 6-(74)-USE ONAW6 22- 
STRip. t9 si-QjyusE onawg /e- 
str/p. as e -QeyusE on awg /a - 
donopp/n — 
r-SEE SOLDER SLEEVE 


r-P/N / 

-JACK SOCKET REF / REP 


-co-(T) 

-/5 -Cfy^SE OA/PNG /£ 


-44~-(j?y-L6.751.06 
-SEE ROPES 


ASSY CHART 
TYR EE THRO E/9 


-GUIDE PIN REF 


- JACK PIN REF . 


- GUIDE SOCKET REF 
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/ 20 / 2 ) 
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-■2 -(Jo}-USE ON RWG /6 
-STR/P./9 DO NOP P/N (ID 


SPOT T/E TYP N 


\3S/2) 


STRIP.IS 
DO NOT TIN 


SEE SHEET 2 


-JACK SOCKET REF /-P/N / 

\ / nep 


-GUIDE P/N REF I 


-JACK PIN REF 


-GUIDE SOCKET REF 


-\25)-L6450REF 

“(If) 
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2 I ^ 

i ! 2EC0N0 
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-DO NOT TIN 



/Q-G2y LG.FSt.OG- 
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91 90 69 06 87 06 85 
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-.9 2(2) v 
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X _ -\94 
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xCZII—--- 36(2) K 
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-STRIP .IS FOR AW6 22 
D .29 FOR AH/6 16 
• DO NOT TIN 


SOLDER SLEEI/E 
ASSY CNARP 
NO. \ P/ND AO 


NOTES 

/. PASR/CATE PER NO A0O2O32 EXCEPT USE P/NO NO. 2/ 

2. SPR/P ALL LEADS .50 £.06 & 77//PEP A/D/00207/ UNLESS 0P/4ERM//G5 
SPEC/P/ED 

3. NUMBERS ENCLOSED /N PARENPNESES /ND/CATE NUMBER OP CONDUCTORS 

4. CR/MP PER ND /002206 

5. MARK CONDUCTOR /DENT/P/CAT/ON PER ND /OO20/3 

6. SER/AL/ZE PER ND /002023 

7. MARK NORMAL GOTH/C CHARACTERS AS SHOWN PER NO /O020/B USING 
BLACK INK / 006256-00/ 

8. PART/AL REFERENCE DES/6NA T/ONS ARC SHOWN; POR COMPLETE 
DESIGNATIONS PREP/X WITH SUB-ASSEMBLY DESIGNATIONS 

9. LACE ENTIRE HARNESS CONFIGURATION UNLESS OTHERWISE SPEC/P/ED 

10. AR DENOTES AS REQUIRED 

//. NUMBERS PRECED/NG BALLOONS DENOTE QUANTITY 

/2. M/L-W-/6Q78/4 £22 WNT % R£D , SLACKTW/STED SHIELDED, JACKET TPE WHITE 

/3. M/L-W-/6&78/4 £22 WHT SHIELDED JACKET TPE WH/PE 

14. M/L-W-/687S/4 £22 WHT 3- BLK, TW/STED SHIELDED , JACKET TPE WH/PE 

/5. M/L-I-23053 CLASS / COLOR WH/PE, /.D. .250 

16. NHL -1-23053 CLASS b COLOR WH/PE, /D. A67 

/ 7. NHL -I-23053 CLASS t, COLOR WN/T£, /D . /25 
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* 15 SEE NOTE/7 
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AR /OQ6253 _ 

/ / 0064/5 -!3S 

4k 1.0 M/L - W-/6878/4 E/c 
AR /OQ6699 _ 

* 45 /OQ669G-5 

4 /0/0402- 3 

4 I0/0402-2 
/O I0/0402-/ 
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13 M S25036-/ 
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2 MS/7/43 -2! 
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8 MS/7/43 ~/9 


* SEE NOTE /4 W/R£,£L£C 

^ W.C~S£E NOTE /2 _ W/RE, ELEC 

¥ 400 SEE NOTE /3 _ W/RE.ELEC 

* !0d /0/434/-U W/RE.ELEC 

* 38.7 M/L-W-/6878/4 E/6 W/RE.ELEC 

* n0 M/L-IN-/6873/4 £22 W/RE.ELEC 

* 107. M/L-N-/6878/4 E/6 W/RE, ELEC 
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■ 3S 
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3/ 
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30 


ADHESIVE 

29 
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28 


W/RE, ELEC WH/TE 

27 
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26 
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25 
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24 
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23 
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22 

C 
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IS 
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* DENOTES LENGTH /H PEEP 
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ASSEMBLY ///FORMA T/OA/ CHART 


FROM 


REMARKS 


vCQKO ZDE/mSTA NO\ 


* 

* 


A’ 

A 


0275 


D27& 


D279 


oaeo 


088/ 


DEde 


0283 


0284 


0235 


0283 


0287 


D238 


0289 


0290 


029! 


0292 


0293 


0894 


0295 


0293 


0297 


0298 


0299 


0300 


030/ 


0302 


0303 

0304 


0305 


0303 


0307 


0306 


0309 


03/0 


03ft 


03/2 


03/3 


03/4 


03/5 


03/3 


03/7 


03/8 


03/9 


0320 


032/ 


0322 


0323 


0324 


0325 


0383 


0333 


0334 


0335 


0333 


0337 


0338 


0344 


0342 


0343 


0344 


0345 


J3Q 


/39 


J/9 


MO 


/ 2 Q 


/ 4 / 


/42 


/22 


643 


/23 


644 


/24 


/ 2 S 


/26 


/47 


/27 


J ±9 


169 


/23 


/09 


282 


I 54-A-A 


330 


\S/7A-Co 


260 


294 


283 


\S/5A-8/\ 


274 


27/ 


\S/7A A3\ 


266 


293 


308 


309 


30/ 


3/5 


3/6 


303 


266 


373 


292 


DES 


IS2A-/0 


1 528-/0 


528-// 


52A-/2 1 WRT 


\52B-/2 


\52A- 9 


528-9 


\528-/4] 


\52A-/5 1 


52A-/6 


\52A-/7\ 


528-/7] 


\S2A-/3 


52A-20 1 


\ 528-80] 


5/7A-83 1 


56 A-C 


59A-C 


\5/68-A2\ 


\54A-A3 


[S6A-82] 


\5/68-32\ 


54A-83f 


\5M8-83 1 


L 5XA-C-A 


59-3 


1 SM8-C4] 


25 


25 


26 


[27-SAID] 


222 


DESCR/PT/OA/ 


COLOR 


mvr 


WPT 


86 X 


WRT 


86K 


S6K 


WHT 


86 K 


86 K 




86K 


86 K 


86K 


86 K 


8LK 


86K 



5HLD 


5/660 


E7 1 WHT j 22 


AWG 


\r///om\ 


24- 


22 


22 


X5TA/60. 


52 


33 


32 


32 


32 


32 


33 


TO 


/78 


/79 


660 


1 SRA-NO\ 


262 


\S/28-/60\ 


\5/A ~/3 


/ 8 / 


/62 


/82 


663 


\5/3-/3 


/64 


684 


665 


\5/P-/7\ 


/85 


\S/A-/8 


686 


]5/S-/8 


| S/A-/9 


687 


663 


\5/A-2Q\ 


/88 


275 


276 


267 


270 


334 


\5/7A-0/ 


259 


259 


294 


\S/5A-A7\ 


283 


[S/5A-8/ 


3/7 


\SJ 68 -/hA\ 


\5/7A-8/\ 


388 


IS/7A-C/ 


265 


L 58A-C 


288 


3/3 


364 


364 


368 


362 


362 


366 


285 


259 


345 

JE7 


E. 


36/ 


3/0 


367 


Lb 


347 


DES 


5/8-/O 


\S/A-// 


5/8-// 


51A-/2 


\S/8-/2 


[5/8-/3 


5/8-64 


568-/6 


5/8-67] 


5/8-69 


54-C/ 


57-C/ 


558-C 


588- C 


[5/5A-B9 


\S/5A-B2\ 


1 568-3-4 


A3- 69 


\S/5A-83\ 


55-3 


55D*C\ 


343 U96KD 


347 \J8-6KD 


E4-SHU)\ 


A3-9 


~E6~W 


\E6-5A/£A 


3/2 \S6A-D3 


A3-2/ 


E22 


A [ &e*HiD \ 


3// L sma-o-a] 


J9 


A DEMOTES eXTERMAL 

■A 


REMARKS 


TW/ST 


rw/sr 


TW/ST 


TW/ST 


TW/ST 


TW/ST 


SEE 0392 


SEE0393 


SEE D39Ctr394\ 


ASSEMBLY /A/FORMAT/ON CHART 
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A 


A 

A 


♦ 


DESCR/PT/ON 


v\'mv'/i 

I02ES 

iEsa 


Eza 


E2E2 

i i>Mi 

REMARKS 

0347 

IB 

iB 

L^~ 

ISSQ 

BH 

r 

t 

IBB 

HRBi 

&r 




!8AV#J 

B 

L 


E2ES 


0348 



mzm 

11223 

EH 

IBB 

i wa 

IB^ES 


0349 



WTTA 

IB^B 

H331 

nr 


iBgg 

0350 



warn 

lEESi 

B 

n 


mpm 

EH 



*T!5A} ] T\ 

IRAVAJ 

hbh 


rsz 


EZBE^BI 

035/ 




IKZS 

■CT 

IBB 

IEZH 

jfflH 


0352 



warn 

IES3 


rri 

\mam 

^V-54J 

0353 



want 

IEZ23 

Bi 

n 


IBB 

EJ 



lAKWJt 

IIRVI/J 

HB 

LJ 

rE~ 



0354 



HI 

IEZ9 

wjm 


IHBH 

fJB&j 


0355 



EM 

lEzza 

Wl 

IBH 

IBB 

\&r.r'71 

0356 



EE 

lEiza 

IBB 

n 


IBB 

£23 
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HB 

LJ 

BB 



0357 



EH 

IE2u3 

B 

heb 

IH3 



wsssm 

IB 



IE3EI 
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5” 

EM 
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E71 
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hbh 

/ 


IBB 



Vd/BW//L 

1E3ZI 

bhh 

IBB 


1 

0360 



El 

IE2ZQI 

H^B 

/■ 

IBH 
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4f 

D36/ 



EEH 

iEza 

B£B 

s 
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HBH 

D362 



gai 

IB^Al 

bhh 

/ 
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HI 
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IB2S1 
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5" 
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IHBH 
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B 

I 

IE23H 
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5 
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■M 
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HI 
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iKzai 

m'-ym 

2 

IE&H 

lw/»a A v»i 
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ijgj 
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ESH 
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E^l 
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IEZZ9 
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2 
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5 
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IE UHL 

ra 
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E 
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32 
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IK3iW:i 
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1 30 

l^2E 

\A\tim 



32 

Adum 

EiffS 
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BI 
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WM 
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WKESEA 
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\WMJA 



32 

Baa 

EESffil 
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7W/ST 


E3 


\W-Hm 
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EM 
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22 
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la 
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£/ 
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4 

IHI YA 
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5 
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glaSi; 

WM 

WM 
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1 
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84 
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mm 
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r 1 ‘ 1 

REVISIONS I 

SYM 

0€SCW»TI0N 

DATE 

ARWVED 


C7RSS RELEASED Af/PTOAR 8Sl/^ 




coa/aject/oaj 


E 

PART OR 

nomenclature or | 

FIND 

Rkqo 

bonifying no 

DESCRIPTION 

NO. 


LIST OF MATERIALS 



MANNED SPACECRAFT CENTER 


WIRING HARNESS,B RANCHED “D 
X Y INTERFACE 
COMPUTER TEST SET 


49956 


***** 


2016416 
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l z -| 911/310? 
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H M/ 2 SrP£P SP£ AJOT£G 
-4 U/SS4 B£P S££ AX)T£ 7 
-f P/2S6 pes see tjore a 
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mmmmm 
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GtfA/e/xraae 
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L 1 ^ 910 ? 


pspt/sl ppsp y/ewoe 
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BUPPEP 
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nmmmi 


P2 
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P4 

PS 

| M/2P9 

04 I P€ 


P/ 

SO/44W % 
P8 



43&a/\P4 \u/o \BPP£Pxssr\ see More/ 



see pore e 



AGC/GSE INTERCONNECTIONS 
BLOCK n 
6 & N TEST 


! 'MILZZjH 


49956 | 201^417 
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_ REVISIONS 

DESCRIPTION_ 


CLASS A 2ELEASEO ALA TDBX7 /??* 


P2/J// 
pa/u/7 - 


P4/U4 - 


PJ/U/O- 


P2/<//€- 


-Ac /a/pot sssrsa 


- blockzt 

AGC COLD PLATE PEP 


cowe crop - 

//vteffxce 

ASSY 4/7 


- POiLEP CABLi f* 
/0/4/SO -/ 


YOGSA/F/XTUEE 
E/ PEP 


— SLOCK J7 

APOLLO GU/DAA/CE CO/M/PL/TEP 


-s/re g 2 dl/fp//y<s cable pep 
c\ /~pe/t/a 


P4/L/7-S ^ 


rOGO/A/E/XTURE Ei fa acr\ 
PEE T n i 


- 1 ^/MT ADAPT PTAA/GLE-^ ' 

UG30G sfU 2 F2<pD p V - 

70G4//E/xrO*EE/ REE *fa 0^=3 ^ ^ r—^T 
»S/72f G200VD/K6 CABLE PET—* U 


GROt/A/O/AKZ 
CABLE PEE 


-bl/ffep c/pcu/t assy 

20/4224 -02/ 


PAPT/AL PEAP y/EM/OE 
BLOCK ZZ GEN F/XTUPE 


K/239 | M/236 

?S M/237 I 


PAPT/AL PEAF y/EU/OT 
COAfPUTEP TEST SET 


r “0 

h H3 

+ -0 

h ~0 

L ”0 


y/PSS PEE SEE AZOTES’ 


• BLOCK IT 

G irA/ F/XTL/PE /A/TEPFACE PEP 


H — -f PUPS7 PEE SEE AJOTEG 
h — -f U/PS4 PEE SEE A/OTE 7 
^ — **U/2SG PEE SEE A/OTE 3 


SELF TEST ASSEMBLY TO BE COA/A/ECTED /A/ 

PLACE OE K/22E> AT3UFFEF C/PCU/T ASSY FOP 
SELF TEST OF COAAPOTEP TEST SET 
M/PS9 TEST CABLE MAKES AYA/LABLE AGC CLOCK. 
S/GA/AL AND TNEPM/STOP OUTPUTS FOP 
MEASL/PEAAEAJT & CAL/BFAT/OA/ 

/NTEPCONNECT GPOUND SUPPORT EQU/PMENT AA/O 
BLOCK JTAPOLLO GU/DANCE CO/M/PUTEPS US/AKS 
AGC/GSE /NTEPCONNECT/ON SET 20/4233-02/ 
PAPT/AL PEFEPEA/CE DES/GNA T/OA/S APE SNOM/N ; 
FOP COMPLETE DES/GA/AT/ONS PPEF/X H//T/Z 
SL/B-ASSEMBLY DES/GNA T/OA/S 
M/233GPOL/A/O STRAP ASSY 20/4//E-02/ PAPT OF 
COAXPUTEp TEST SET 20/4042-02/ 

WPFT GPOL/A/D STRAP ASSY20/4//3-04/ PAPT OF 
OPEPAT/OA/ COA/SOLE 20/4024-02/ 

M/234 GPOL/A/D STPAP ASSY 20/4//3-0// PAPT OF 
CAL/BFAT/OA/ COA/SOLE 20/4049-02/ 

M/23B GPOL/A/D STPAP ASSY 20/4//3-03/ PAPT OP 
AUX CAL COA/SOLE 20/4039-02/ 

M/2eO GPOL/A/D STPAP ASSY 20/4//S-03/ PAPT OP 
DSPY PEDESTAL MOUNT ASSY20/40/4-O// 

GROUND CABLE ASST 2<0/*?<?3 7-0// PART OF DSk Y 
PEDESTAL. AYDCUYT ASSY 20/40/*?-O// 


t -TO CN/YEPSAC OSATY FANOL/NG F/XTUPE -£/ 


BLOCK I 
GtrA/F/XTUFE 
. 2/ FEE 


TO FAC/L/TYGPD 
PEF 




BUFFER 

ASSY 



mom wvAepB wzm pmi 

EBE22^||S2222Ei2i WMt 


J5 I PS 


BUFFER 

ASSY 


- MV2SO 
SEE NOTES 


-SEE A/OTE /0 



mmmwm 




DSKY 

pedestal amount 

20/40/4-0// REF 



SEE BOTE 2 


SEE A/OTE / 


REFERE/VCEt 

/ ASSEMBLY DWG 20/4255 


20(64! 7 I 


FOR INFORMATION ONLY 


UNLESS OTHERWISE SPE CI FIE D FK£ 3 I 
DIMENSIONS ARE M INCHES 
TOLERANCES ON dONTRAC 

OCOMAU OEOMAU AMUS l^UrnTt 


r OAAWMQ M ACCORDANCE WITH STANOMM mrirWII RY MK.-O-70SZ7 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

AGC/GSE INTERCONNECTIONS 

block n 

GAN TEST 

VF1UU «W WJ.I- W T WWW6HB. - 

I 49956 201641^ 


t. i 



soie^ti 















































_ REVISIONS 

DESCRIPTION 
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* vIPvlOc 


_ REVISIONS 

description 


_ CLAST A RELEASED PEA 72202 7f 

A CHANGED PER TDRR 29326 L "~" 

- CHES&*’ ATPDum j^T, 


Connector 
/ntertace 
ASSY A/7 


BiNah 



PC M'POT ASSY AS 


BLOCK I F/OO) - 
APOLLO GCXDAWCE 
COMPUTER 


'gm 

.rira 


-POWER CABLE 
/0/4/50-/ REF 


TO 

c_j-i Site 

pwr 



AGC/PSA/SC PEP 
W/P/AS HARNESS 


^aec/psa/sc • 

ADAPTER ASSY 
EO/G334-0// 



J7/P* ^ 


BUFFER C/RCLAT ASSY 
£0/4254-027 
AGC/PSA/SC 


□C^ TO G <3, /V P/XTUPE < 


s/te grounding cable aep- 


ADAPTER ASSY 


| #739 | *336 

I *738 W37 I 




^bnc adapt 

AT ANGLE 
06 304 A/O 
£ REQD 


I - SITE GROUNDING 

/ CABLE PEP" 

/□ TO GS.N FIXTURE £/ 


*P37 | HE36M HE39M N23s\ 


PART/AL R£ A A V/E N OP COMPUTER TEST SET 
N£S5 PEP SEE ASOTE s 

I ------ 

(- — ^ W£37 PEP SEE AZOTE <Z 
J- — PEP SEE AOTE7 

we EE PEP SEE AO TEA 


block tOoo sep/es) 

G& At F/X TUAE 
E / PEP 


S£LP TEST assy TUBE /a/sepees /a/ place ^ 

or W£L,5 AT buffer CIRCUIT assy ro PAC/ltry GAD 

TOR SELT TEST opcts PEP 

A£S9 TEST CABLE MAKES A l/AIL ABLE AGO 

CLOCK SIGNAL AND THERM I STOP OUTPUTS 

EOR MEASUREMENT 6 CALIBRATION 

INTERCONNECT GROUND SUPPORT EQU/RMENT AND 

BLOCK J flOO SERIES) APOLLO GUIDANCE COMPUTERS 

USING AGC/GSE INTERCONNECT ION SET 20/4255-021 

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN* 

eor Complete designations prefix with * 

. SUB-ASSEMBLY DESIGNATIONS SEE DWG 20/404Z 
#255 GROUND STRAP AS SY C0/4//S-02/ SUPPL/ED N/TN 
COMPUTER TEST SET £0/4043-02/ 3 20/4042-03/ 

*25 7 4 R O UNO S TPAP Assy cV/4//S-ON SO PPL /ED A/ TN 
OP£RR T/ON CONSOL E £0/4 024 - 02/ 

#£54 GROUND STRAP ASSY £0/4//5-Ou SOPPL/ED W/TR 
CAL/3PAT/ON CONSOLE £0/4049-02/ 

W2S4> GROUND STRAP AS SY 20/4//5-03/ SUPPLIED W/7H . 

AUX CAL CONSOLE £0/4053-02 / 

REMOVE COVER FROM AGC AANDL/N6 FIXTURE PR/OR 
TO /NS TRL C AT/ON /N THE 6 £ N F/JfTORE 
W££0 GROUND STRAP ASSy EO/9US-OS/ SUPPL/ED W/TN 
DSKy PEDESTAL MOUNT ASS X 20/40/4-0// 

<SPOC/A/D> 04ALL £ AS S Y <?// / S 

PSKY P&DR3X74L. /YXOCS/V7~ sAS' SY POS-AO/*?-&// 4 

SPACE NOT RN OO^NtE-CTs/D TO R20C/CX F/OO SOR/ES) 

DSXry /r/S POP J4NYR acOCATJZ UN/Y4TRSAC. PS NY 

ONCY-RWR RG/PRSTS 


\BLOCKIOOO) I 


-W£60 rep 
SEE NOTE ID 


-SEE NOTE// 



OSKY 

PEDESTAL MOL/A/T 
20/40/4-0// R£*r 



SEE NOTE £ 


BUFFER NOT SHOWN 


SEE NOTE/ 


reference.- 

/. ASSEMBLY DWG £0/4255 


agJnto s/c 


FOR INFORMATION ONLY 


UNLESS OTHERWISE SFECinCD 
DIMENSIONS ARE M INCHES 
TOLERANCES ON 


ICHECNEO / 
1 APfWOVALT 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXRS 

AGC/GSE INTERCONNECTIONS 

BLOCK I 000) SERIES 
_G&N TEST 


J 49956 


20 » 64<8 



ft 

ll 


m 
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1 REVISIONS 1 

SB 

DESCRIPTION 

DATE 

lAPPROVEPI 


CLASS A RELEASED TEA TD02 At* 7f 


■|l 

A 

CHANGED PER TOR# 29324 

PR C/LmmfUjJ CHVC~2«r atpo xm 

T; x 



a|9lt?9l0g 




CONNECTOR 
INTERFACE 
ASSY A/7 



DA 3/&, —L C#k XfH>n y -«, U 




J7/P4 ^anc^ To GG.N fixture £/ 

'- S/TE GROUNDING CABLE REF 


|— — m+wesr rep see note € 

|- — -4 W834 A EE SEE AO EE 7 
L — —$ we EE A EE SEE AO TE S 


NOTES 


6 . 


self test assy ro be ///seated //y place 

OF W86S at buffer CIRCUIT assy 
FOR SELF TEST OF CTS 
AES9 TEST CABLE MAXES AVAILABLE AGC 
CL OCX SIGNAL AND THERMISTOR OU TROTS 
FOR MEASUREMENT 8 CALIBRATION 

interconnect ground surport equ/pment and 
blocx i (too series) arollo guidance computers 

US/mg AGC/GSE INTERCONNECTION SET 80/4855-08/ OR 80/4255-03/ 
partial reference DESIGNATIONS ARE SHOWN; 
for complete designations prefix with 

SUB-ASSEMBLY DESIGNATIONS SEE DWG 80/4042 

4255GROUND STRAP ASS Y 20141/5-021 SUPPLIED W/TM 

COMPUTER TEST SET 80/4048 - 02/ g 80/4042-03/ 

4257 GROUND STRAP A5 SY 80/445-04/SUPPLIED W/TH 
OPERA T/ON CONSOL E 80/4084 - 02/ 

W854 GROUND STRAP ASSY 80M//S-Oil SUPPL/ED W/TN 
CAL /BP AT/ON CONSOLE 80/4049-08/ 

M256 GROUND STRAP ASSY 80/4/*5- 03/ SUPPL/ED W/TN 
AUX CAL CONSOLE 80/4059-08/ 

REMOVE COVER FROM AGC HANDLING F/XTURE PR/OR 
TO INSTALLATION /N the g 6 n fix tore 
W 260 GROUND STRAP ASSY 80/f//5-OS/ SUPPLIED W/TM 
osxy PEDESTAL MOUNT ASSY 80/40/4-0// 

(SROLANO OABLB ABSV BO/WMBP-ON IS M4R7" OF 
RS/CY RBDC37ML ANOCI/VF MFSF ROS+OlW-DII £ 

SMALL NOT BE CDA/A/BTC7~4XD TO BLOC ACX flOO SERIES) 

DSATY IT 15 FOR LSSE MNFN BLOCFT JZ UNIVERSAL DSMV 
ONC V- REF BOIESES 


OS AT 

PEDES T.At MOUNT 

. 80140*4-01/ REF 


FROM 

~ 

UN/T CABLE ASSY 

TO 


REFERENCt 

DESlGMT/m 


fMfllzWMA 

wVt v z f J 

GTTTTTl 


N57T7k 

S2Z3 



mm 

W2M 

tsai 

mitzipBiji 

Em 

rzm 

CTS 

mm 

mm 

W837 


ca 

mum 

CTS 

mm 

i sa 

4230 


Em 

W)bM 

CTS 

mm 

EM 


whr+ztjSi 

Em 

W7/-M 

CTS 

u4 

US 

UG 

p/ 

R8 

P3 

0/863 

80/6364^ 

on 

P4 

7EST 

CONN 

RGC 

buffer Assn 

U7 

US 

R4 

PS 

PE 

H/859 

80/4470 

•OH 

P/ 

P8 

P3 

P7 

PS 

fl 

CAL/BRATXX* 

AMD 

MEASUA/M6 

EQUIPMENT 

W834 

pb 

BUFFER ASSY 

1 

Pi 

P8 

P3 


204392-011 

P4 

u/o 

BUFFER 

ASSY 

CTS 

gg 

P3 

P4 

PS 

P6 

P7 

W834 


PI 

P2 

P6 

Q 

krmi 

— 

MAIN DIKY 

a 


M23 4 

p/ 


AG&Sa/sC 

AAAPTER 

ASST 


B 

■ 

M/R/NG 
HARNESS 
AGC TO PSA 

agJyto s/c 


SEE NOTE 8 


NOT SHOWN 
SEE NOTE/ 


REFERENCES 

/ ASSEMBLY DWG 80/4855 




2016418 
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NOT AMY I UKDCN 


LIST OF MATERIALS 




LEXINGTON. MASS. 




mom./ { 




' IwM 


m 




MANNED SPACECRAFT CENTER 

HOUSTON, TIMS 


AGC/GSE INTERCONNECTIONS 
BLOCK I C100) SERIES 
_ G &N TEST 

IS I UN I 


W 
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ISHUT / or / 

























































































































































































1 O I q I t7 ^ I 2 C 


__ ft£vlStONS 

PESOBPTtQN 




LASS A RE^cASc. ■ 


-zR ’PcV-if^ ?t| 


r*fC G&RP/XTURE 
MOOWT/NG BRACKET 


- AGC/PSA/SC *££ 
W/R/NG HARNESS 


-SEE ROTE 9 


•PC YNROT ASSY AS 


BLOCK I Ooo) —* 
APOLLO GUOARCE 
COMPUTER 


^acc/psa/sc - 

ADAPTER ASSY 
2O/G534-0// 


CONNECTOR ■ 
/NTEPTAcE 
ASSY A/7 






-POPS* CABLE 
/ 0/9/50-/ R£P 



A CHANGED PER TORE 2*32e> 

_ Pfi CrttC'K-r ^ AF P ry f> r 

8 pp/? 

7“ CHANGED *£*? TCP >9 J~/£ 8 

DPjC^nJU^ r*« APPD 


J7/P4 


BOATER C/RCLNT ASSY 

20 / 4254 - o& or- os/ 

r-AGC/PSA/SC 
ADAPTER ASSY 


TO G CL R P/XTURE £/ 


S/re GR&OND/AK5 CABLE REP" 


*239 I *236 


\#S1A *33? 


r.zzi.jzlr.'., ■■ 
. W 

4 «n, 


^ &tc AOAPT 
AT ANGLE 
UGSOGA/O 
2 REQO 


- srre ground/rg 
cable REP 


3 □ CZ^ TO 6 &N P/XTUAE Et 


*237 I *236* *233 1 HR3S\ 


BART/AL REAR V/E W OP COMPUTER TEST SET 


#2SB REE SEE A/OTf 5 


■"0 

■"0 

■■0 


r -0 

1 --B 


4 *BS? REE SEE NOTE 6 


— —4 IN?$4 REE SEE ROTE 7 


— ^ we EE REE SEE ROTE a 


BLOCK TOOO SER/E5) 
GSR E/A TORE 
£/ REE 


IN TERCONHECT/OM CHART 


SELE TEST ASSY TO BE /A/SERTED /R PLACE „ 

OF N2GS AT BUFFER OPCUlT ASSY YU PAC/L/TY GRD 

FOR SE<~T TEST OE CTS *** 

*259 TEST CABLE MAKES AVAILABLE AGC 
CLOCK SIGNAL AND THERMISTOR OUTPUTS 
TOR MEASUREMENT 8 CAL iSRA TI OR 

interconnect ground support equ/pment and 

BLOCK I (too SERIES) APOLLO GUIDANCE COMPUTERS 

US/RG AGC/GSE /R TER CORRECT ION SET 20/4255 - 02/, -03/OP -04/ 

PARTIAL REFERENCE DESIGNATIONS ARE SHORN; 

TOR CONfRL ETE DE 5 IGNA T/onS PREFIX Wt TH 
SUB-ASSEMBLY DESIGNATIONS SEE LM/G 20/4042 
*255GROUND STRAP A5SY20/4/15-021 SUPPL/ED */TN 
COMPUTER TEST SET 20/4042 - 02/, -031, -C¥/ y -OS/, &- 04/ 

*25 7 GRO UNO S TRAP ASSY 20/4*5-04/ SO PPL /ED R/T/i 
OPERA r/ON CONSOL E 20/4024 - 02/ 

*254 GROUND STRAP ASSY 20R//S-0U SOPPL/ED W/TN 
CAL/BRAT/OR CONSOLE 20/4049-04/ 

*256 GROUND STRAP AS S Y 20/4/*5~ 03/ St/PPL /ED W/TR 
AUX CAL CONSOLE 20/4059-02/ 

REMOVE COVER FROM AGC HANDL/a/4 P/XTURE PR/OR 
TO /RSTALC AT/ON /N ERE G & N P/xTLSAE 
W2G0 GROUND STRAP ASSY 20/4//S-OS/ SUPPL/ED W/TN 
QSKY PEDESTAL MOUNT ASSY 20/40/4-0// 

L5P0C//VG CABLE ASSY PO/WNBP-O// /S PART" ON 
PSK'K PEDESTAL AM&C//V7- MS SY ROSAOSW-ON £ 

S/-/ACC NOT EE COASNECT-jCD YO ELOCAC X ('/OO SEA/ES) 


\BLOCKIOOO) 


A* ANY 
DSKY 


— IN2 60 REP 
SEE ROTE /O 


-SEE A/CT€ it 



OSKY 

PEDESTAL MOUNT 
20/40M-0// PEP 



SEE ROTE 2 




NOT SHOWN 
SEE ROTE / 


REFERENCE: 

/ ASSEMBLY DWG 20/4255 


I 


I UNLESS OTHCMMM SPCCOTCD 


MANNCO SPACECRAFT CENTER 


DSATY /Y/S POP LSSC MNTM 3L.OOAC JZ <VN/YEASAL DSAZY 
ONLY- PEP PCNWEE9 


FOR INFORMATION ONLY 


AGC/GSE INTERCONNECTIONS 
BLOCK I CIOO) SERIES 
G&N TEST 


NEXT AMY UMD ON 


WWW MWWMi M ACOOWBA MCI MTM STANOMM HK9CWKD tv M.-O70S3? 


J 49956 2^id4i^ 














































Pa/ijt i 
pa/j/7 
PT/UIO — 
F*T>/UiG — 


_ revisions 

_ description 


fiy - . a €E -Ak- .p A-f Z' 
~^~CHANGED ~ER TDRR 2>~ 2 J 


r AfC G& N F/XTURE 
/ moowt/a& bracket 


- RGC/PSR/SC REF ■ 
W/R/NG HARNESS 


•SEE NOTE 9 


\CH4N^£D °£Q TC ‘ 
\DP / Ctr * 


* */aar - 


CONNECTOR - 
INTERFACE 
ASSY A/7 


rit]\Si uj - 



•AC /NPOT ASSY AS 


BLOCK l OOO) —> 
APOLLO GLNOANCE 
COMPUTER 


-POWER CABLE 

/0/4/50-/ REF 


ACC/PSA/SC - 
ADAPTER ASSY 
3O/G534-0// 




ro 

Wl 5/r£ 

^-J Pm* 


S/7/P4 ^ODC^ TO 6&/V F/yrURE £/ 


■ 4/0 


I #V?J* I *236 

+'?** w? 3 * I 


r j:::3.j^v.. 

i - 


>- BUFFER C/RCOYT ASSY 

eo/4 es 4 - os/, o* - 04 / 

— agc/psa/sc 
adapter assy 

—-- s-BNC AOAPT 

AT ANGLE 
\ S\ UGSOGA/O 

JV1 I 


- 5/73ff GROUNDING 

CABLE E£P 


S/TE GPOUND/NG CABLE A CP" 


icjd^rv g an fixture et 


mes7 I wRssm *&s\ 


PAAY/Ai REAR V/EyY OP COMPUTER YE 5. SET 

W355 PEP S££ 4/0 T£ E 


‘"0 

■“0 

"■0 

■"0 

"0 


|— — -4 mS7 PEP SEE /VOTE 6 
^ — -4 W3S4 PEP S££ AOT£ 7 
l- — M W3SE PEP SEE AO TE 9 


BLOCK TOOO SEP/ES) 
<5 3 A P/A TUBE 
£/ PEP 


_ INTERCOHHECTfOV CHART 

CDOA4 UNIT CABLE ASSY 

FROM \pePE pence/ I 

EQU/PMEN7\cONN CCMftXS'GMrAM f^RT /via !CONN 


ro 

CONN \EQWPmENT 


SELF test ASSY TO BE INSERTED TN PLACE m fa///, rv r»n 

OF A/ELS AT BUFFER C/Rcu/T ASSY TO FACILITY GRD 

FOR SElF TEST OPCTS ** 

tVES9 TEST CABLE MAKES AVAILABLE AGC 

CLOCK S/SALAL A AD THERMISTOR OUTPUTS 

EOR MEASUREMENT 8 CAL/BRAT/OH 

lN r ERCONN£CT GROUND SUPPORT EQUIPMENT AND 

BLOCK I f/OO SERI ESI APOLLO GUIDANCE COMPUTERS 

USING AGC/GSE INTERCONNECTION SET 30/4355-02/,-OS/-04I,0R-G5l 

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN; 

FOR COMPl ETE D€ SIGN A T/CNS PREFIX Wl TH 

SUB-ASSEMBLY DESIGNATIONS SEE DWG 30/4042 

*255GROUND STRAP A5S YCONUS'OC / SUPPLIED W/TN 

COMPUTER TEST SET £0/4043 - 02/, -OJl, -04/, -O 5/,-OG/yL-07/ 

*35 7 GROUND STRAP ASSY 30/41/5-041SUPPLIED tY/TN 
OPERATION CONSOLE £0/4034-oat 
*354 GROUND STRAP ASSY 3YN4//5-0/1 SUPPLIED W/TN 
CA//BPAT/ON CONSOLE £0/4049-03/ 

N3SS GROUND STPAP AS S Y 30/4//5- 03/ SUPPL/ED W/TN 
AUX CAL CONSOLE 30/4059-02/ 

REMOVE COVER FROM A&C NAW0L/N6 FIXTURE PR/OR 
TO INSTALLATION /N THE 48 N F/xTURE 
W3G0 GROUND STRAP ASSY 30/4//E-OS/ SUPPLIED W/TN 
DSKY PEDESTAL MOUNT ASSY 30/40/4-0// 

<SROC///CT CABLE ASSY* RD/WWBP-O// /S MART* 2XK 
A>SKr AEDB97AL. AMCC///F MS'S/' P&S-FOSM-&// £ 

S/fACC. /SOT CO/S//N‘CT‘m:& TO RL.CC/K X f/OO SCENES) 

DSATY /T/S POP C/SE FM/T/V 3COOA3 XT UW/V'E/RSAL. PS<T 
ONC Y- AEP EC/PSES 


BLOCK I (LOO) 

MANY 

DSKY 


BUFFER 

•ASSY 


t /3 P/ we39 
J9 Pf N239 

J4 P' 

US 02 WE6 5 
JG P3 
U7 ~P4 
J9 PS 

K/359 

PS P6 


eO/4463-Pl 

P3 

US 

CTS 

?j*46e-on 

~P3 

UH 

CTS 

aOH4*XOH 

P3 

U/7 

CTS 

20:44^2-03/ 

P3 

4 HO 

CTS 

LO/G3GO- 

O// 

P4 

7BST 

CONN 

AGC 


30/4470 

•OH 


-W360 REF 
SEE NOTE /O 


-SEENOTE // 



J4 Pi SELF 

BUFFER ASSY US P£ TEST ?O4332-0n P4 

_ UG P3 ASSY 20H33taa _ 

U9 R3 Pi 

07 P4 


JE PS 
Ui€ PG 


W234 f Ot44K-Of i\ 


DSKY 

PEDESTAL MOUNT 
20/40M-0// REF 


ACQksA/X 

W£34 R/ Ul ADAPTER 24/6334 R, 
ASSY 


cal/bratkw 

_ AND 

MEASURING 

fOU/PMERT 

BUFFER 
'J' 0 ASSY 

~77~ 4DAPTEP 
ASSY 

- (ANN DSKY 


W/R/NG 

HARNESS 
ASC roRSA 
SO/* TO S/C 


SEE NOTE 3 


NOT Sno/nn 
SEE NOTE/ 


REFERENCE: 

/. ASSEMBLY DWG 3014255 


?0^ 4- E 
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UNUSS OTMCWWM vccvko 

OWCNSIONS AM M MCMU ~ 

TOUMHCtS ON CONTRACT I 

OCCNMU WCMU MUI qmou?^ 

* OHCMO 

00 NOT SCAU DNA W HN C - - - 


W T IMM T 0MMMN8 M AOCOMOMCT WfTM STAN 


WCXT AMY | WO OH 
APPLICATION 


LIST Of MATERIALS 

MANNED SPACECRAFT CENTER 
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AGC/GSE INTERCONNECTIONS 
BLOCK I 000) SERIES 
G&N TEST 

m \ tSBt aw -s i-— on b mm m 1 

J 49956 ^ *o4ir 
























' I 


! 


rt^rrft 





2 

81179102 


_ REVISIONS _ 

5 DESCRIPTION I 

CLASS A RELEASED PERr/HRM* 7f| 


r~AGC G8NP/XTUY2E 
MOUNT/AAS BRACKET 


Connector - 
/NTERPACE 
ASSY A/7 


0l@l@ 



- ac /npot assy pa 


36OCX I f/oo) — 
AP>OLLO GLADANCE 
COMPUTER 


-POPS* CABLE 
/0/4/50-/ R£P 


■Zl 


see note 9 


■ AGC/PSA/SC PEP 
W/P/AG HARNESS 


^AGC/pSA/sC - 
ADAPTER ASSY 
80/6334A}// 


' TO 

c ^-i S/TE 

5 PWR 



I *239 | XE36 

1*830 W?37 I 




v - sl/eper c/rclat assy 
80/4854- 0237 
* — AGC/PSA/SC 
ADAPTER ASSY 

a —t- ^BNC ADAPT 

7 AT ANGLE 

-y UG304A/0 

-ryr\ 8REQD 


J7/P4 <^a nc ^ 


to G<St/V p/yroPE e/ 


S/TE GROOND/A/G CABLE PEP" 


i — s/re ground/a/g 

/ CABLE PEP 
30 c\ TO G&N F/XTUXE £! 


*237 I *836 1 AR33 1 N839\ 


- -- -- -- - 


P*ART/AL REAR V/E N OP COMPUTER TEST SET 
WPS* PEP SEE NOTE S 

I " 

|— — -4 WPS? PEP SEE NOTEG 
[- — «-4 IN2S4 PEP SEE POPE 7 
— —$ WPSE PEP SEE POPE a 


block tOoo sep/es) 

GPp P/A TOPE 
E/ PEP 



SELP TEST ASSY TO BE /NSERTED /N PLACE 
OF H/<?65 AT buffer circuit ASSY TO PAC/L/TY GPD 

FOR SELF TEST OP CTS PEP 

A859 TEST CABLE MAXES AVAIL ABl £ A6C 
CLOCK S/GA/AL AND THERMISTOR OUTPUTS 
POR MEASUREMENT 8 CALIBRATION 

interconnect ground support equ/pment and 

BLOCK IflOO SERIES) APOLLO GUIDANCE COMPUTERS 
US/NG AGC/GSE /N TER CONNECT/ON SET 80/4255-02/ 

PARTIAL REFERENCE DESIGNATIONS are SHOWN; 

POR COMPL ETE D€ SIGN A T/cwS PREFIX Wl TH 
SUB-ASSEMBLY DESIGNATIONS SEE DWG 80/4042 
• Hi ?55 GROUND STRAP ASSY 80/41/3-081 SC/PPL/ED N/PH 
COMPUTER PEST SET 80/4048-02/ 

*85 7 GROUND S TRAP ASSY 80/4//5-04/ SO PPL /ED W/TN 
OP>£RAT/ON CONSOLE 80/4084-02 / 

*254 GROUND STRAP ASSY 80/4//5-Ott 3C/PPL/ED W/TH 
CAL/BPAT/ON CONSOLE 80/4049-08/ 

W8S2 GROUND STRAP AS SY 80/4//5~ 03/ SUPPL/ED W/TN 
AUX CAL CONSOLE 80/4053-08/ 

REMOVE COVER PRO/vr AGC RANDL//VG P/XPURE PRTOR 
TO /NSTALL AT/ON /N THE 6 8N P/XTORE 
W8G0 GROUND STRAP ASSY 80/4//S-OS/ SUPPL/ED W/TR 
OSKY PEDESTAL MOUNT ASSY 80/40/4-0// 

L5BOCLNO CABL. E XJLSST €=*&/•?*?S'P-0// /5 MART FTP 
F>S/cy PLTDE3T4L. AMOL/A/T ^OVAO/N-&// 4 

SPALL. NOT AP CONN£-CT£D> TO ALOCMX f/OO SEM/CS) 

DSArr /r /s pop l/sp mmt/y escooxc ft on/ yap sal. osct 
ONLY- AT^P 8C/<*S5~3 


Block i f/oo) 

MfA//V 

OSKY 




i&mzmMi 


BUPPER 
'ASSY 


VLJI/-h2fA)i WzTM Wf/rm ■ 


U4 P/ 

US Pe *865 
UG P3 


P4 

PS 


-IS. - 


-W860 REP 
SEE NOTE /O 


-SEE AZOTE it 



OSKY 

PEDESTAL MOUNT 
80/40/4-0// R£P 



SEE NOTE 8 


7EST LvzfW/vi a* BUPPER NOT SNO/NN 

Krsr ^0,4392-01, P4 U/O ASSV SEE NOTE/ 

PI j t ADAPTER 


_C 16418 |-1 

6 


FOR INFORMATION ONLY 


REFERENCEi 

/. ASSEMBLY DWG 80/4835 


UNLESS OTHERWISE SPECIFIED 
NMCNSIONS ARE M MCMB 
TOLERANCES ON 


MANNED SPACECRAFT CENTER 
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AGC/GSE INTERCONNECTIONS 
BLOCK I 000) SERIES 
_ G&N TEST 


W TEAMC T 0NAWW8 M ACCOROAN C I WITH STANOAMOS t 


i 49956 


2016* 


3 
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2 

| 81 t^9l02 


_ REVISIONS 

DESCRIPTION 


\CLASf P RELEAS^* 7ft 


rA$C G& N F/XTURE 
MOUNT/AG BRACKET 


-SEE NOTE 9 


- ac /npot assy pa 


BLOCK I Ooo) — 
F/ROLLO GD/DANCE 
COMPUTER 


-POMP CABLE 
/0/9/50-/ REP 


0 TM\iM ]0 


Conne crop - 

FNTERFACE 
ASSY A/7 


U3|k/4|^ 



- A6C/PSA/SC PEP 
W/P/PG HARNESS 


^agc/psa/sc - 
ADAPTER ASSY 
20/6334-0// 



BUFFER C/ACO/T ASSY 
20/4254- 02/ 


J 7 /P 4 ^aciczt 70 GG* At P/YTURE £/ 


S/TP GFTOUND/A/G CABLE FZEF 


*—AG C/PS A/SC 
ADAPTER ASSY 


| *839 | N236 

\wi38 m3 7 I 


izzzi-rJr-'-, 

L - -gj- 


s-BAC AOAPT 
PT ANGLE 
OG30GA/0 
2 REG O 


I - S/T£ GROUND/NG 

/ CABLE PEP 

fa TO G&N F/XTURE Et 


PART/A9L REAR Y/E N OP COM POT EP TEST SET 
W255 P EP SEP AJOTE s 

I 

|_ «. WEST PEP SEP HOPE G 
\- — «4 W2S4 PEP SEE POPE 7 
L — —$ we EG PEP SEP POPE a 


"“0 

■■0 

■■0 

■0 

-0 


BLOCK tC/OO SEP/ES) 
G3N F/XTURE 
E/ PEP 


SELF TEST ASSY TO BE /NSEPTED JN PLACE TO PAC/L/TY GRD 

OF WAGS AT BUFFER. CIRCUIT ASST REF 

FOR SELF TEST OP CTS 

W?S9 TEST CABLE MAKES AVAILABLE AGC 
CLOCK S/GPAL A AO THERMISTOR OUTPUTS 
POR MEASURE MEAT 6 CALIBRATION 

interconnect ground support equ/pment and 

BLOCK I (too SERIES) APOLLO GU/DANCE COMPUTERS 
US/NG AGC/GSE /NTER CONNECT /ON SET 20*4255-02/ 

partial reference designations are shown; 

FOR COMPLETE DESIGNATIONS PREFIX WITH 
SUB-ASSEMBLY DESIGNATIONS SEE DWG 80/4042 
4235 GROUND STRAP ASSY80/4//5-02/ SC/PPl/ED N/TN 
COMPUTER TEST SET 80/4048- 02/ 

WE5 7 GPO UND S TRAP ASSY 80*4 //5-OP SL/PPL /ED N/TN 
OPERAT/ON CONSOLE 80/4084- oa/ 

W854 GROUND STRAP ASSY 80/4//5-OH SUPPL/ED N/TH 
CAUBRAT/ON CONSOLE 20/4049-08/ 

W2SG GROUND STRAP ASSY EO/4//5-03/SUPPL/ED W/TN 
AUX CAL CONSOLE 20/4053-02 / 

REMOVE COVER PROM A6C NANDL/NG P/XTUPE PR/OP 
TO /nstallat/on /N TNE c£N P/XTURE 
W2G0 GROUND STRAP ASSY 20/4Z/S-OS/ SUPPL/ED W/TN 
DSKY PEDESTAL MOUNT ASSY 20/40/4-0// 

(SROC/AVC CABLC ASSY 8-0// AS MART OF 

RSFY PE0E37AL. AAOCAAYT ASSY ^FROAR-ONk 
SMALL NOT BE CON/vECTEO TO BLOCMT fAOO SFR/FS) 

OSATY /T/S FOR CASE MNTM 3COCA8 JZ C/N/YERSAL PSRY 
OAVL Y- REF ROAR SC3 


BLOCK I f/OO) 

A4A7/Y 

DSKY 


-W860 REP 
SEE NOTE /O 


-SFE AZOTE // 




| u* | Pt I SELF I I 

SUFFER ASS A US I P2 TEST ho/4SX-On\ P4 I U/O 
I JG IPS I ASSY I I ' 

J9 


SEE" NOTE 2 


NOT SHOWN 
SEE NOTE/ 


DSKY 

PEDESTAL MOUNT 
20/40M-0// REF 



REFERENCE: 

/. ASSEMBLY DWG 20/4255 


icfi/ro s/c\ 


FOR INFORMATION ONLY 
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AGC/GSE INTERCONNECTIONS 

BLOCK I (100) SERIES 

G&N TEST _____ 


NEXT ASSY MED ON 
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NOTES 

- A USE CARD STORM IBM UIIB9T 
OR EQUIVALENT 

2 INTERPRET DRAINING IN ACCORDANCE 
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S7S7/ £ - 

SPARE 2 - 
STWP2 t - 
$777/ i - 
ST TO 5 t - 
SPARE H - 
STWP5 Y - 
STT06 * - 
SPA/?£ * - 
SPA/?£ Y - 
STWPI * - 


PART OP JIO 



SPARE 

AA - 

- AA 


STSTP/T 

BB - 

- BB 


SPARE 

CC -— 

- CC 

A/0TES 

STWG4(STN6) \DD - 

- DO 

/. //A/LESS 07HERH//SE SPEC/F/EO *ZL 

SPARE 

EE - 

- EE 

FES/STOW MZl/ES *F£ EXPPESSEO /H 0MHS 

STTI2 

FF - 

- FF 

2. P^PT/AL PEFEPE/VCE CES/G/K4T/0A/S WPE 

STT06 

GG - 

- GG 

S//0W/Y: F0/? COMPLETE DES/GMT/O/YS PPEF/X 

STT0 7 


- HH 

MS/TA/ 64/S -PSSEMSL Y £>ES/GA/PT/OA/&. 

STWL/S 

jj _____ 



SPARE 

KK - 

- KK 


STWP4 

LL - 

- LL 


STN900 

MM - 

- MM 


STPARBS 

NN - 

- NN 


2 

b9fr9l02 



_ REVISIONS _ 

* _ DESCRIPTION _ 

CLASS A RELEASED n ER 
TDRR 3Z&S5 


S/0 

//2tV£27o 


SPECIAL CIRCUIT 


REF DES 
’A&TTHRU ' 
A 3C6 

AJC9 THRU ' 
ASCI2 
A4CZ THRU 
A4C4 


£P/? REFERENCE ONLY 

PART NO. \OESCRIPT/QVALUE 1 TOL \RATING 


1006755-36 


CS/3AF0/0K 


CAP. \+74tF \±l5Tb \ 20V 


CAP. ll.Ouf \±IO%\ 35V 


R/CBC&SPC 
R! (NRC) ' 
R2 (BC) 
R3 (BC) 


100675/ DIODE 

' MS3/20E-24-G/-SX ~ CONN 
~ MS3/2QE-2+-6I-SZ f 

~ MS3I20E-24-6I-SY _ 

MS3I2QE-24-6J-SX _ 

~ MS3I20E-2+-61-SZ _ 

-i^3/2 P £-2 f-6/-§y _ 

- MS35/79- /094A 

- MS3I20E-24-6/SW CONN 


/0O676O-2S 
1006750-32 
/OQ6 76Q-44 
1006760 -/ 


C/?4 CtfJ C*2 C/?/ 


/?/ 

!/4 h/t / 96 


NOISE REJECTION CIRCUIT 


S/O 

±21 

~WW 

/OOO 

t /% 

'/* W 

3300 

±2*h 

7z W 

5/ 

tZVo 

•/zw 


MS 35059-23 
MS 3505 9-23 


1006676-3 

IOQ6676-4 


SVUTCH 

SWITCH 


TERM. BD 
TERM. BD 


► R3 S R2 

[ 51 2 X300 

//EH+2% \//2*t2% 


Rl 

5/0 

//2Wt2% 


BUFFER C/RCU/T 


REFERENCEl 
/.ASSEMBLY DWG 

2. HARNESS A 

3. HARNESS 3 

4. HARNESS C 

5. HARNESS D 

6. HARNESS £ 

7. HARNESS F 
3. HARNESS 6 


20/4254 

20/4/26 

20/4/27 

20/4/26 

20/4/29 

20/4/30 

20/4/3/ 

20/4/97 



UNLESS OTHERWISE 9 
DMCNSIONS ARE M R 
TOLERANCES ON 
DECRIALS PECKS 


1 00 NOT OCALE 0 
MATENAL 


| DRAWN .'LjjJSs OATE (CJ£Cf,A 


NTESPSET OfVMMNG IN ACCORDANCE WITH STANDARDS A 


NEXT ASSY | USED ON 
APPLICATION 


MANNED SPACECRAFT CENTER 

HOUSTON. TPAR _ 

ELECTRICAL SCHEMATIC 

BUFFER CIRCUIT 

*9956 J 2016464 








































trg?ara«aaBfi 


*2* 


GRD A 
GRD B 
STT03 C 
STTO 9 D 
STWPl E 
SPARE F 
STOINC (STMVf&C G 
STT2S(STSCAFAL) H 
STSTP J 
STLDCH K ■ 
S TKDCH L ■ 
SPARE M ■ 
S PARE N ■ 
STTCSAI P ■ 
ST INK L R ■ 
STTCSA S ■ 
SPAKE 7 ■ 
S7>VP3 U ■ 
S77/0 V ■ 
S7704 W ■ 
S7fi/£7AW7) X ■ 
GRD y ■ 
SPAKE PP ■ 
6*0 4 ■ 
6*0 & - 
STTO/ £ ■ 
ST TOE i - 
SPAKE £ - 
SPAKE f ■ 
STL INC (STMRIN) 4 - 
S7IVE06 t ■ 
DRTEST i - 
RETEST j i - 
S TREAD * - 
STLOAD ID ■ 
ST RUGA 2? ■ 
STSTf P - 
SPAKE 2 - 
STWP2 X - 
STTH £ - 
ST TO 5 t - 
SPARE H - 
STWP5 Y - 
S7706 JY - 
SPAKE * - 
SPAKE Y - 
STWPl l - 


A0F£S 

/. (/A/LESS OTHERHY/SE SREC/F/ED 
FES/S TOR M4Z//ES ARE EXPRESSED //V 0M*fS 
£. R4RT/RL REFEREA/0E &ES/G/KAT/0A/S ARE 
S/A0MY/VF0R COMPLETE DES/GNAT/O/YS RREF/X 
HOT/Y £03 -ASSEM3Z Y £>ES/GA/AT/OA/& • 


2016464 l-l 


PART OF JIO 


SPARE 

AA - 

- AA 

S7S7P/7 

BB - 

- BB 

SPARE 

CC - 

- cc 

STWG4(S TNG) 

00 -- 

- DO 

SPARE 

EE - 

- EE 

S 77/2 

FF - 

- FF 

ST706 

66 - 

- GG 

STTO 7 



S7HTE/5 

JJ - 


SPARE 

KK - 

- KK 

STWP4 

LL - 

- LL 

STM 900 

MM - 


STPARBS 

UN - 

. NN 


2 

b9fc9l02 


_ REVISIONS _ 

j _ DESCRIPTION _ 

CLA SS A RELEASED PER 
TDRR 32635 


DATE APPROVED I 

~Z\ 


S/0 V* 


SPECIAL CIRCUIT 


_ FOR REFERENCE ONLY 

REF DCS PART NO* \ OESCRIPTION VALUE TOL \RATING 

A ^A3cT° 10067S5-36 CAP. 4-7«f i/5% 20V 

_____ 

A4C2THRU C S/3AF0/0N CAP. LOuf ±10% 35 V 

A4C4_ 


A/S 3/2 OF-2+ - 6/-SX CONN 

~ MS3/20E-24-6/-SZ f 

~ MS3!20E-Z4--6/-SV ~ 

~ MS3I20E-24-61-SX 
~ MS3I20E-24-6I-SZ ~ 

" MS3I20E-2.4-6/-SV 

-MSS5/79-/094-A I 

- MS3I20E-24-6/SW CONN 


R/ CBCASPC, /0O676Q-2S 
R! (NRC) /006750~ 32 

R2 cBe; 1006 760-44 
K3 63Q~ 1006760-1 


CK4 CR3 CR2 CRI 


A/ 

/0O0 
//4W + /%> 


NOISE REJECTION CIRCUIT 


S/0 

*2% 

VzW 

/ooo 

t / % 

>HW 

3300 

±Z% 

>/zW 

51 

tZlo 

•/2W 


MS 35059-23 
MS 35059-23 


SWITCH 

SWITCH 


1006675-3 TERM. BD 
1006616-4- TERM. BO 



BUFFER CIRCUIT 


reference: 

l ASSEMBLY OIKS 

2. HARNESS A 

3. HARNESS 3 

4. HARNESS C 

5. HARNESS O 

6. HARNESS £ 

7. HARNESS F 
Q. HARNESS 6 


20/4254 

20/4/26 

20/4/27 

20/4/28 

20/4/29 

20/4/30 

20/4/31 

20/4/97 


1 00 NOT SCALE 0 
MATENM. "" 


INTERPRET 0RMMN6 M ACCORDANCE M 


NEXT ASSY | USEDON 
APPLICATION 


UST OF MATERIALS _ 

MANNED SPACECRAFT CENTER 

_ HOUSTON. TEXAS _ 

ELECTRICAL SCHEMATIC 

BUFFER CIRCUIT 


»9956U 2016464 


Ms 


. » 
13 








































8 


7 


6 


5 


c/i] 

o) 
o’ 
£! 
d; 



8 


6 


5 



i | 


































































































































































































































































14 ! 


SEE NOTE e 




- Q9b9IOZ 


_ REVISIONS 

j _ DESCRIPTION _ 

CLASS A RELEASED PER 
TDRR 32G3S ~_ 


CONDUCTOR REF 


CONDUCTOR ret- 
SWAGE — 



sect/on /)-A 

SCALE 4// 


SOLDER F/LLET 
SEE NOTE S 


CONDUCTOR REF 
SWAGE -^ 



SECT/ON 3-B 
SCALE +// 


■SOLDER F/LLET 
SEE NOTE S 


ESI E32 E33 I 

O O O 

E36 E37 E38 E39 

O o O O 


1008760-44 
’ MS2042GAD2-4 

' IQQGSQ6-I 


SCHEMATIC 


RESISTOR 3300jl \/?W 

R/I/ET CSK FLAT HD _ 

BRACKED CABLE SUPPORT 


T€ SE/2XC02fH/L-TSSIS'& ) TERMINAL STANDOFF 
42 SEI4XC02(MIL-T-S3lS5//4) TERMINAL FEED THRU 


- Q70 DTA THRU 6 CS/C . 
FARS/OE /00*X'"g D/R 

E HOLES LOCATE USING 
FIND /*f AS TEMPLATE 


* DENOTES LENGTH /N FEET 


* 0.3 /006 7 76-/7E 

* 0.3 /00677G -147 

* 0.3 IOOG77G -/97 

36 100675/ _ 

3 CS/3AFO/OK _ 

5 I0067GQ-I _ 

AR MIL-W-16878/4 £22 
7 7o067GO-$5 ~~~ 

9 /OQ67SO -32 _ 

7 J0OG752 
/ 20/42(34 


SLEEVING _ 

SLEE VIA/G 
SLEEV/NG 
D/ODE 

CAPACITOR /j,F /OZ 3FV 
RESISTOR S/Jl t g , //2W 
W/R£ t ELECTfUCALj WHITE 
RESISTOR S/O_TLt2XJ/2W 
RESISTOR /OOQQT2 %, //4-W ' 
TRANSISTOR 2N9/4 
COMPONENT BOARD A4 ' 


UNLESS OTHERWISE SPEOFItO 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 


ANGLES IcmwNgJ 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

COMPONENT BOARD ASSEMBLY 

PAINTED CIRCUIT BOARD A4 


19956 F 


2016465 


i 













































































































































































































































BLK <? 
































































































































































































































































f jgTWWWPWMW Vi 24<K« 



|20I647 71_| 


fsummm 





























































c 































































/5 ** 1 _* 

- BFF 

,7 +BSLN * 


















































t&i 

[V 

1**0 


















































2 

2099102 


_ oocmptow 

P£C£Asio F£R 3mr 


SEE J 

sneer £\ 


to men <+ 
to* tees <• 
toa3£36 «• 
TO *££7 3 *• 
FOA3E7P m 

foase// + 
ro AS £+4 *• 
F0A3E4 7 « 
70 A SEE/ * 
70A3EN7 < 

/» a/ees + 

FO A/E3S * 
FO A/E64 m 
70 A/E 04 * 
ro A/£9+ *• 
70 ARE 7 + 
ro A 46/7 n 
ro A* £/8 + 
roAsee 9 * 
ro A3J1-A + 


GRD A ■ 
000 0 - 
STT03 C - 
STT09 D - 
57*0/ £ ■ 

SPARE F - 
STOINC (STMJHM& G - 
STT2S(STSCAFAL) B - 
STSTP J - 
STLDCN K - 
STRDCH L - 
S0A0£ M - 
S0A0£ A/ - 
STTCSA2 P - 
S7//m ■ 

STTC&A S - 
SPARE X - 
37*05 1/ ■ 
577/0 fc. ■ 
S7704 * ■ 
S7fi/$7VWr7j X ■ 

0 /to y - 

SPARE PP - 
000 1 - 
000 1 - 
ST 701 I ■ 
•7702 i ■ 
S040£ 1 - 
SPARE £ ■ 
STLfNC (STBRIM) 4 ■ 


AOFE3 ■ 

/. </AL£SS OFNERMSE SAEC/F/EO AZL 
A£S/STOA HA/0ES AA£ EXPRESSED /A OMMS 
3 PAAT/AL AEFEAEACE ENTS/G/VAT/0A/S AA£ 
S/JOAA/t £OA CQA7PCE7E OES/ONAF/OAS AAEF7X 

wr# eua-Ass£A*szY aes/ga/af/oa/s. 


STWEB6 

h 

DRTEST 

r_ 

RETEST 

tL- 

ST RE AD 

lS 

S TLOAD 

m 

STRLI6A 

22 


STST / -£ ■ 
SPARE 1 - 
57*02 I - 
• 77// I_ ■ 
STTOS t - 
SPARE £ - 
S7*05 ■ 

STTOS ]r ■ 
$0A0£ I ■ 
SPARE X - 
STWPI £ ■ 
SPARE AA ■ 
STSTP/T BB - 
SPARE CC ■ 
STW64(STW$ DO ■ 
SPARE EE 
S 77/2 00 
S7706 66 
STTO 7 00 
STWLI5 JJ 
SPARE KK 
STWP4 LL 
STM900 Mil 
STPAR3S NN 


past or JIO 

- A 

- A 

- C 

- 0 

- £ 

- ^ 

- 6 

- H 

- J 

- X 

- L 

- M 

- N 

- p 

- R 

- S 

- r 

- u 

- v 

- w 

- X 

- y 

- PP 

- i 

- fc 

-£ 

- i 

- £ 

- i 

- 1 

- h 

-i 

-i 

-& 


5/0 

7 / 2 *tZ%> 


SPECIAL CIRCUIT 


FOR REFERENCE ONLY 


REF D£ c 

PART NO. 

DESCRIPTION 

V value 

TOL 

RATING 

A3CITHRU 
A 3C6 

A9C9 THRU 

1006755-36 

CAP. 

47nF 

±15% 

ZOV 

A3C/2 
A4CE THRU 

CSUAFO/OK 

CAP. 

1.0 Of 

±10% 

3SV 

A404 






enf nmn 

CR4 

100675/ 

D/OOE 




J! 

JZ 

J3 

J4 

JS 

J 6 

0S3/2OE-24-6/-SX 
MS3/20E-24-6/-SZ 
NS3/20E-24-6I-SY 
NS3I20E-24 - 6/ -S X 
MS3I20E-24-6I-SZ 
*s3iiof-a+-6/-sr 

CONN 

l 




J7 

J 6 

MS SSI 79-I096A 





J 9 

JIO 

MS3I20E-24-6/SW 

CONN 





CR4 CR3 CRZ CRl 


A/ 

320 

//4/¥*Zfo 


NO/SE REJECTION CIRCUIT 


RKBCSSPC /006760-ZS 
0/ CNRC) /006750-/6 
R2(BCJ /006 760-44 
03 fflC) 1006760 -/ 

5/ 17535053-23 

SZ MS3SQS9-Z3 

TB1 10066 76-3 

TBZ ~ 1006676-4 


510 

tzn 

VtW 

eto 

±2% 

>HW 

3300 

tzv. 

>/iW 

51 

*27, 

(’2W 


SWITCH 
S Wl TCH 


, R3 > 02 I 

; 3/ < 3500 | 

// 3 ** 3 % \// 3 #* 3 % | 


01 

5/0 

//?* ?£% 


BUFFER C/RCU/T 


REFERENCE'. 

JL ASSEMBLY OAS 

2. HARNESS A 

3. HARNESS 6 

4. HARNESS C 

5. HARNESS 0 

6. HARNESS £ 

7. HARNESS F 
3. HARNESS 6 


30*4354 

30*4/36 

30*4/37 

30*4/33 

30*4/39 

30*4/30 

30/4/3/ 

30*4/97 


unlcss otmcmmu spccihco 

OIMCNUONS AM M MCHCS 
TOUMANCCS ON 


I CO NOT 1C*t£ C 


ONAtV* 1 

C-lOtOHSC+mA „ 

"-O'* 


LIST <y MATtmAtS _ 

MANNED SPACECRAFT CENTER 
HOUSTON. TOM 

electrical schematic 

BUFFER CIRCUIT 


2016502 I-| 

8 


S M ACCORDANCE WITH stanoamos a 


NEXT ASSY | USCP ON 
APPLICATION 


49956J 

>CAU NONE NT 


2016502 





















,. replaces rlvtwith . 

U CHANGES TORE I77yr PWJI 

V REVISED TDRR IS27T ZJ»*C 4 

W PEI» SEP 7DftRz//rr 

V REV/SED PCRTDRR g/814 RS»tr * 


Z jREVISED TDRR 22594 
A A I REVISED TOWR 23700 


Ufc/irUfcr 


-01XJ4) 

SEE NOTE1. 



-S3? 

Sir. 1 IOTEL 3E 
\2 PW *CES 


3>EK" 



SEE NOTE BG 
2 PLACES 


-E NOTE 

places 




SEE NOTE SC 
G PLACES 




-SEE NOTE \2 ; 
E PLACES 




(raX^JK 

SEE NOTE T 



SEE NOTE "3 F 
I *2. PLACES - 


REPLACES REV T 
\MTH CHANGES _. 


I —■ 20 18612 - 02.1 _ 

I — 2 018602-021 _ 

A/R A/R 2.Q\SSOTrSEE NOTES 
A/R A/R IQQQ 2GQ-SEE NOTES 
A/R A/R 100027 0- SEE NOTES 
A/R A/R 10002GB-SEE NO TES 
A/R A/R IOOQ2GS-SEE NOTE S 
A/R A/R 1000222-SEE NOTE S 
A/R A/R IOQQ2GI -SEE NOTE S 


A/R IQOI+SB-SEE NOTE G 
e. 1010661-6 SEE. NOTE ft 

G IQOOZ23 _ 

ft 1000220 - SEE NOTE » 

I 1000022 _ 

1 2QI67S5 _ 

4 IOQG7&3-IG _ 

4 ioiqbt>i-i2 _ 

2 IQIOBOI-l _^ 

a iooh-ab-i . 

BG IOOKWS-4S _ 

12 IQOIABTl- lG_ 

A/R MIL-L-4S43 _ 

2 iooqiss-ig 

1 IGOOISB-TT 

2 ioootss-a _ 

I IOOOIS°)-S _ 

I IQOOIS^-IS _ 

A/R IQlQBBB _ 

I 2QIBBOG _ 

I 20 re S O S_ 

1 2QIB775 _ 

2 loOQIBS _ 

1 2Q 1BTTS _ 

2 ~2QlS>B>lS __ 

i a oi&7as __ 

I 2QIB7T4 

i 2 oibgob-oh 

I 2012.012-ON 

r 2 oibtio _ 

I 2OIBGQ2-0H _ 

I 2QIB73B-OU_ 


I 6SA RESOLVER OUTER AXIS _ 

«UTER AXIS ASSEMK.V _ 

WEIGHT,BALANCE S> 

weight.bal anc e s/m __ 

WEIGHT, BALANC E OUTER GIMBAL 
WEIGHT, BALAN C E OUTER GIMBAL 
WEIOHT BALANCE OUT. AND WO. GIM6 M 
WEIGHT,B ALANC E NAD GIMBAL 
WEIGHT, BALAN CE MlO. GIMBAL 

SCREW,HEX,SOC HEAD,SELF-Udft 

NUT, PLAX CLINCH _ 

WAS HER , CABLE CLAMP _ 

CLAMP i CABL E_ 

PLATE , INFORMATION . 

PL ATE,IDENTIFICATION _ . 

SCREW,BUTTON HP , HEX .SOC 
SCREW,BUTTON HO .SElf-lK &,SDC.SPLBg 
SCREVLBUnON HD,SEIF-IXU,SOC.SPUNE 
SCRE W, HEX SOC HEAD 

SCREW, HEX SOC HEAD _ 

SCREW,HEX SOC HEAD _ 

LUBRICANT ,POW CORNING NO SS 
PACKING, PREFORMED *0» RING 
PACKING, PREFORMED "O* RING 
P ACKING ,PREFORMED "O' 1 RING 
PACKING , PREFORMED "O^ RlI 
PACKING .PREFORMED “D* RlF 

ADHESIVE _ 

INSULATION CASE HEAT EXCH.TL.Hft 
INSUL AT ION CASE HEAT EXCH, CR H.N 
COVER ACCESS RSVR MODULE 
COUPLING,HALE,QUICK QlSCONN 
VALVE PRESSURE ASSEMBLE 
STRAP^SVT OUTER AXIS 
MOUNT ,CONN. ,RSVR OUTER AXIS 
MOUNT .CONN. ,T.M. OUTER AXIS 
l&SA. TORQUE MOTOR,OUTER , 
1G.SA.RESOLVER OUTER AXIS 

CASE COVER _ 

OUTER AXIS ASSEMBLY 
CASE CENTER,MACHINING ASS'Y 


El 

ED 

E3 

E9 

tUl 

MSi 

E3 

El 



MANNE D SPACECRAFT CENTER 


>U« gTB 

I twni g o^. -y/Vcr | 


1 GQQTOQ-, GOI5QOO 1 
200720S 20 IS OOP 


20'.BGD» 


1 'INERTIAL 
MEASURING UNIT 7 
ASSEMBLY (BLOCK Hi 


Vtf, 180230 J t: 201SGOI 





























20\e>fcor 






















































-:-;-—-1 

■^r 

-= _ ' -- 

•MV 


astJ 

U 

REPLACES REV T WITH 

CHANGES PER TDRR 17747 

OHM 


uL 

V 

REVISED TDRR I32TT 

ZJ»*C 

V 

s 

w 

REUSED TDRR 2//87 


Y 

REV/SED PER TDRR 2/814 

S.>W 

44# 


2 

(A A 

REVISED TORR 22594 

Tf^S? 

4C#' 

4T 

REVISED TDRR 23700 



uA(,- 

AB 

REVISED TDRR 24300 






SEE NOTE SO 
2 PEACES 


5TE "SC 
ES 


£ 0 - 

H8- 

E0~ 



J2> 

SEE NOTE3F 
*2. PEACES 


‘.REPLACES REV T 
WITH CHANGES 


h-Ei k 












gocstooi 

®OI5OO0r 

2007203 

201500© 

NOT «NV 

U» 0 N 

I __ MBCADfiM - 1 


UMXSS OTMfUWW 
DMM C W M OW I MK M 
TOUMNCfS ON 


00 WOT 1 C 0 U IW B 


. 2 —. 



z 

Z 

IOIIG2VI1 - SEE NOT E. £ 

SCREW, HEX , SOC HO SELF-UXG 

44 

A/R 

NR 

20I&B34 - SEE NOTE S 

WEIGHT , BALANCE S/M 

43 

1 

— 

2018612-021 

I6SA RESOLVER OUTER AXIS 

42 

1 

— 

2018602-021 

•UTER AXIS ASSEMBLY 

41 

A/R 

A/R 

20I8B3V-SEE NOTES 

WEIGHT,BALANCE OUTER GIMBAL. 

40 

A/R 

a/R 

I0002GO-SEE NOTE S 

WEIGHT,BALANCE S/M 

35 

A/R 

A/R 

2018632 - SEENOTES 

WEIGHT,BALANCE S/M ~ 

3B 

A/R 

A/R 

2016831 -SEE NOTES 

WE1GHT,BALANCE s/m 

37 

A/R 

A/R 

I0002G3- SEE NOTE S. 

WEIGHT BALANCE OUT. AND MID! GtMBM 

_3G 

A/R 

A/R 

I0002G2 - SEE NOTE S 

WEIGHT,BALANCE MID GIMBAL 

35 

A/R 

a/R 

IOOOEEI -SEE NOTE S 

WEIGHT,BALANCE MID GIMBAL 

34 

A/# 

PA* 


^facyy u^n ‘)EJ.O- 

33 

A/R 

^A/R 

IOOI46B- SEE NOTE £ 

SCREW,HEY,SOC HEAD.SELF-UC& 

32 

9 

e> 

100861-6 SEE NOTE 6 

NUT, PLAN CLINCH 

31 

6 

& 

1000223 

WASHER,CABLE CLAMP 

30 

6 

& 

1000220- SEE NOTE 4 

CL AMP, CABLE 

25 

1 

i 

1000022 

PLATE , INFORMATION 

26 

1 

i 

2016755 

PLATE IDENTIFICATION 

27 

4 

4 

1000.763-16 

SCREW,BUTTON HD, HEX .SOC 

2G 

4 

4 

101065)1-12 

SCREW,BUTTON HO. SELF-LKC,SOC .SPUME 

25 

2 

2 

1010601-1 

SCREW,BUT10N HD,SELF-1K&.SDC.SPLINE 

24 

6 

£ 

1001468-1 

SCREW, HEX SOC HEAD 

23 

36 

30. 

IOOKV6S-4B 

SCREW, HEX SOC HEAD 

22 

12 

IE 

1001465-16 

SCREW,HEX SOC HEAD 

21 

A/R 

A/R 

MIL-L-4343 

LUBRICANT ,DOW CORNING NO 55 
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CABLE MOVEMENT , BUT MUST NOT PINCH WIRES. 

5l BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED PER 

C. SECURE BALANCE WEIGHTS ITEMS (J*)THRU (§) TO STABLE MEMBER AND * . 
GIMBALS WITH SCREWS FROM TABLE H. INSTALL ITEM (3^ AT REQUIRED 

. LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE DETAlUu FOR INSTALLATION 

DATA. CAUTION : DO NOT INSTALL ITEM (sT) IN LOCATIONS THAT WILL PREVENT . 

FREE ROTATION OF GIMBALS. 

7. BOND ITEMS (j£) AND (l^) 70 ITEM (T) USING ITEM fl4^ ADJOINING &UICFMCES OF 
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MARK CHARACTERS HIGH COLOR BLACK AT LOCATIONS SHOWN PER NO 1002.01B 
ENGRAVE CHARACTERS •'£ HIGH AND FILL,CO LOR BLACK PER ND1002013 
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11. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF 
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■ (40* F TO IGO'F RANGE - 

|4. USE NASA DRAWING NO. 20IBGIG, GlMBAL ASSEMBLY OUT UNE FOR REFERENCE. 
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DOCUMENT CttAsFT 


ASSEMBLY NO 

SCHEMATIC (REP 

PROC SPEC 

2O\SG>0\-QU 

ZO\6G\S 

PSZOISGOI 

EOISGOI-OZI 

30100,18 

PSZO\G\G4 

2.0 \BG 01-031 

EOVSGIS 

PS 3010 GO 1 

20\SQ»0\-OAt 

3.0 IS GIB 

PS ZOIGlBE 


OTTES 

I. 

«. 


_ _WITH MIL-0-70327 

COMPLETED ASSEMBLY SHALL BE TESTED M ACCORDANCE WITH, IMO SHALL MEET THE _ 

REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE. DOCUMENT CBRRX _ 
SCREW TORQUE REQUIREMENTS *1% - 

A. E.O IN-LB AT FINAL SEATING,NOT TO EXCEED 
1.0 IN-LB WHILE ENGAGING PINS 

B. 3.S IN-LB 

C. 5-0 IN-LB .. ■ • -- -7______ 

©. 10.0 IN-LB . 

E. 50.0IN-LB 

F. 70.0 IN-LB ----- - - -----. : - 

60-0 IN-LB 

ITEM (Z?) TO BE SELECTED PROM TABLET AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MOVEMENT * BUT MUST NOT PINCH WIRES. 

BALANCE WEIGHTS TO BE SELECTED PROM APPLICABLE DRAWINGS AND INST ALLECT AS ~- 


€. SECURE BALANCE WEIGHTS ITEMS (1*) THRU (4o) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS PROM TABLE II. INSTALL STEM (sT) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE DETAIL© POR INSTALLATION 
DATA- CAUTION : DO NOT INSTALL ITEM (Si) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

7. BOND ITEMS (g) AND GD TO ITEM (T) USING ITEM®- ADJOINING SURWCeS OF 
. ITEMS (7F)-f Qs) TO BE. BONDED TO EACH OTHER 
MARK CHARACTERS HIGH COLOR BLACK AT LOCATIONS SHOWN PER HO 1002-010 
ENGRAVE CHARACTERS HIGH AND F!LL,CQLOR BLACK PER HD IOOEOIO 

STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA DRAWING 
NO. -2.0IBGB0 IN APPROPRIATE BLOCKS PER ND IOOZOID 

VI. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ~ ._ 

’ ND IOOZE23 WHEN ITEMS (jo),(T7) KND @) ARE ASSEMBLED TO CASE , ITEM (T) 

IE. PROTECTIVE COVER,ELECTRICAL, PART NO. NAS-G3.0-IG-IGS,PROTECTIVE 

COVER ,COOLANT,NASA DRAWING NO. 1001404 , AND MOUNTING PAD CAP . — 

! NASA DRAWING N0.20I68I6- Oil TO BE REMOVED ONLY WHEN 7 ~ 

t REQUIRED DURING TEST AND INSTALLATION, OR TO PROVIDE HEATER 

POWER TO INERTIAL COMPONENTS,CABLE ON COVERS 1001404 NOT TO BE.-4-- 

REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALLATION. 

13. TEMPERATURE OP ASSEMBLY MUST BE MAINTAINED BETWEEN VLO'F AND I40T. 

- PIP PRE ALIGNED ASSEMBLY NASA DRAWING NO- 20 \B 0.30 MUST BE RECALIBRATED 
( IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY .NASA ' 7 

| DRAWING NO. ZOZISOO MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 7 * 

! 40*P TO IGO*F RANGE 

|4. USE NASA DRAWING NO. 30IBGtG.GIMBAL ASSEMBLY OUTLINE FOR REFERENCE 
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... REPLACES REV T WITH 
u CHANGES TPRR17747 

V REVISED TDRR 1327.5^ _ 

W REUSED TDRBz//*r 

Y REVISED PER T DRR 2./B14 
2 REVISED TDRR 22594 

'IT A A REVISED TDRR 23700 _ 

Cp^AB REVISED TDRR 2.4 aOB _ 

■ AC REVISED TDRR 25 485 _ 

AD REVISED TDRR Z£Z¥C 
AE REVISED TDRR EG.2.47 
AF REVISED TQRR 2.G2 SB 
^ A& REVISED TDRR 2 G 2 G.O 
AH REVISED TDRR 2fcg>~r < D 
l? AJ REVISED TDRR £7347 
AK REVISED TORE mii 


gw* <l# L 

**M\*+\j 

u**a l *# r L 


<V2X*4) 

SEE NOTE. 7 




SE E MO TE 3E 
YL PLACES 
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SEE MOTE SC 
Q> PLACES 





SEE MOTE SB 
2. PLACES 


SEE NOTE \Z. 
2. PLACES 


U3X!iK 
SEE MOTE T 


Z PLACES 



SEE NOTE 3F 
Z. PLACES 


REPLACES REV T 
WITH CHANGES ... 


VIEW L" t 
SCALE \/Z 

FOE 0S\ s OS CONFIGURATIONS 


V I ~ ~ - 
_2__2_ Z Z 2 
A/R A/R A/R A/R A^R 
I I — I — 

1 I I — 

A/R XJR A/R a/R A/R 

_ R/RRflT *in ^/n- 

A/R A/R A/R A/R A/R 
A/R A/R_ A/R A/R A/R 
A/R A/R A/R A/W A/R 
A/R A/R A/R a/R A/R 
A/R A/R A/R A/R A/R 


- 1 - I 

1 —-j-,—.- 


|OSI |P4L|Q'31 1021 1 


2016633 ' 

2018609-021 
iOIIG28-ll - SEE NOTE G 
L 20'3B34 - SEE NOTE s 

2018612 - 02 .1 _ 

2018602-021 

? aotSSSS-SEE NOTE5~’ 

R 2018832- SEE MOTES 
L - SEE N OTES 

l IOOOECS-SEE NOTE S 
? IOOO2G2-SEE NOTE S 
? IOQQ2GI -SEE NOTES 

r 1001488-SEE NOTe"g 
00861-6 SEE MOTE 6 

1000223 _ 

~ 1000220- SEE NOTE 4 

10 000221 _ 

2016733 _ 

IOOG7&3-I6 _ 

~ loioBrai-iE __ 

" ioioboi- V _ 

~ 10014-88-I _ 

~ 1001468-46 _ 

~ 1001460-16 __ 

? MIL-L-4343 _ 

~ IOQQIS3-16 . 

IOQO\SR>->7 v 

~ IOQOI58-6 _ 

~ 1000150-5 _ 

IOOOTSD-15 _ 

f 1010836 

“ 201BBO6_ 

2018805 

~ ZQIB775 _ 

" lOOOISS 

" 2018773 _ 

2QI88IB 
" 20187&S 

" 2018774 “ 

" 201B60S-0H ~ 

’ 2018012-011 

~ 2016710 _ 

~ 2018602-011 _ 

"2018738-011 ~ 


CASE COVER ASSEMBLY 

1GSA, TORQUE MOTOR OUTER AXIS 

SCkE W, rex , SOC HO SELF-LKG " 

WEIGHT ,BALANC E S/M _" 

IG SA RESOLV ER OUTER AXIS _“ 

CUTER AXIS ASSEMBLY _1 

W EIGHT,BALANCE OUTER Q.1MBAL 

WEIGHT .BALANCE S/M ' 

WEIGHT. BALANCE S/M _ 

WEIGHT BALANCE OUT, AND MID GIMBN ’ 
WE IGHT,BALANCE MID G1MBAL 
WEIGH T,BALANCE MI D. G1MBAL ‘ 

SCREW.HO, SOC HEAD, SELF-LKG~ 

NUT, PUUN CLINCH “ 

WASHER.CABLE CLAMP _" 

CLAM P, CABLE 

PLATE. INFORMAT ION _" 

PLA TE IDENTIFICATION ’ 

SCREW.BVJTTQN HD, HEX .SOC _‘ 

SCREW,BUTTQN HO.SELf-l.KC.SDC.SPyHE ~ 
aCREW,BUTTQN HL,SELF-U<6.50C.SPUNfc 

SCREW, HEX SOC HEAD _. ' 

SCREW, HEX SOC HEAD _" 

SCREW,HEX SOC HEAD " 

LUBRICANT,DOW CORNING NO^S~ " 
PACKING, PREFORMED V RING 
PACKING.PREFORMED T? RING 
P ACKING .PREFORMED *Q ,t RING 
PACKING . PREFORMED *C)"R I NG " 

PACKING.PREFORMED'ty* RING 
ADHESIVE 

INSULATION CASE HEAT EXCVLCL.Hl 
INSULATION CASE HF.AT EXCH CR H.\ " 

COVER ACCESS RSVR MOD U LE ~ " 
COUPUNG.HALF .QUICK DISCONNECT " 
VALVE,PR.-SSURE ASSEMBLE 
STRAP.4S VV OUTER AXIS ~ " 
MOUNT ,COKN. ,RSVR OUTER AJk\S 

MOUNTjCONN. ,T. M, OUTER AXIS . " 

t&.SA, T ORQUE MOTOR,QLfTER AXIS " 
IGSA,RESOLVER OUTER AXIS 

CASE COVER " 

OUTER AXIS A SSEM BLY 
CASE CENTER .MACHINING" AST’V 


J UNLESS OTHEINMK SPECIFICS 
DIMENSIONS ME M MCHtS 
TOUMNCCS ON 
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2.007203 2015000 
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ZOlfeGOl ZEE 


^_ ■■ 

H 


.i <r 


.a.; • 


a 


.■ M 

I* 





















































































































TABLE II . 

SCREW SELECTION CHARTED 
PART NO. LISED ON 

-middle^ 

-h—I- and 

_I--l2- OUTER 

1 _ GIMBAL 


STABLE 

MEMBER 


TABLE I 



00 NOT REMOVE BURRS 6 
SHARPEOGES FROM THESE 
HOLES 


DETAIL D 

TYPICAL INSTALLATION 
SEE NOTE & 




DOCUMENT CV\*\RT 

ASSEMBLY NO. SCHEMATIC (REP PROP SPEC 

BO \ SCOI-OH _ 2QI6CIS _ PS2QI6GOI 

~2.O\"e>Q0\-02l 2018 Cl 8 PS2GIGIE4 

20I6€QI-0'&I BOlfeGIS* ]T~ PS 2QI6CQI 

20I8QQI-04I 2.QI3QI& _ PS 2QIGIS2 

2o\bcoi-osi zoibcib- psec\q.\se 


0 n» 
•fim— 


MOTES 

I. INTERPRET DWG M ACCORDANCE WITH MIL-0-70327 

t. COMPLETED ASSEMBLY SHALL BE TESTED N ACCORDANCE WITH, AND SHALL MEET THE 

REQUIREMENTS AS SPECKED INTRE APPLICABLE SPECIFICATION BEE DOCUMENT CHART 

3. SCREW TORQUE REQUIREMENTS *7% 

A 2.0 IN-LB AT FINAL SEATING,NOT TO EXCEED 
1.0 IN-LB ’WHILE ENGAGING PINS 

B. 3.5 IN-LB 

C. 5.0 IN-LB 

D. 10.0 IN-LB 

E. 30.0 IN-LB 

F. 70.0 IN-LB 
G- 60-C IN-LB 

4. ITEM (J3) TO BE SELECTED FROM TABLE X AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MOVEMENT , BUT MUST NOT PINCH WIRES. 

5. BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS - 

«. SECURE BALANCE WEIGHTS ITEMS(^)THRU(§) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS FROM TABLE XL . INSTALL ITEM C$\) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE DETAVLD FOR INSTALLATION 
DATA. CAUTION : DO NOT INSTALL ITEM (1m) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

7. BCUD ITEMS (TT) AND (j^) TO ITEM (T) USING \TEM(j4). ADJOINING SURE*CCS OF 
T£MS (7a)+Ciz) TO BE. BONDED TO EACH OTHER 

6. MARK CHARACTERS '’Q HIGH COLOR BLACK AT LOCATIONS SHOWN PER HD 1002013 
O. ENGRAVE CHARACTERS *J4 HIGH AND FILL,COLOR BLACK PER ND1002.013 

IQ. STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASS*Y NASA DRAWING 
NO. 2.001730 IN APPROPRIATE BLOCKS PER ND 1002.010 

II. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF 

ND 1002323 WHEN ITEMS (To),(rD AND (20) ARE ASSEMBLED TO CASE , ITEM CD 

12. PROTECTIVE COVER, ELECTRICAL, PART NO. NAS - 62.0 -IG - IGS , PROTECTIVE 
COVER , COOL ANT, NAS A DRAWING NO- 1001404 ,ANO MOUNTING PAD CAP 

NASA DRAWING NO.20IB8I6-OII TO BE REMOVED ONLY WHEN ~ 

' REQUIRED DURING TEST AND INSTALLATION, OR TC PROVIDE HEATER 

POWER TO INERTIAL COMPONENTS,CABLE ON COVERS 1001404 NOT TO BE ; 

REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALLATION. 

13. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN I20*F AND I40*F. 

PIP PREALIGNED ASSEMBLY NASA DRAWING NO- 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY .NASA 

: DRAWING NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 

40* E TO IGO’F RANGE 

|4. USE NASA DRAWING NO. 20\6GIG, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

IS. SEE NASA DRAWING NO . 2016605 FOR INSTALLATION INFORMATION 
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G PLACES 





SEE NOTE 3C 
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SEE NOTE 3L 
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DOCUMENT CU*RT 


ASSEMBLY NO. 

eoisgoi-oei 

20I8GOI-O3I 
20 \ 8 0 , 01-041 

EOIBGOI-OSI 


SCHEMATIC (REF 1 PROC. SPEC 


2QI6QIS 
2OI8GI0 
80iSG'S 
2.0ISGI& 
8Q\feQ \ft 
*2.01 EGAS 


ps2oisgoi 
PS2QIGIE4 
PS 2013 GO I 
PS 2QIGIS2 
PS2Q\G\S2 
, PB2.01GIB4 


NOTES 

f. N I TE W PWET DWG IN AC CO R DAN CE WITH N1L-OT0327 

l COMPLETED ASSEMBLY SHALL BE TESTED M ACCORDANCE WITH, AND SHALL MEET THE 

REQUIREMENTS A& SPECIF IE.D IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART .... 

1 SCREW TORQUE REQUIREMENTS *7% _ . 

A. 2.0 IN-LB AT FINAL SEATING,NOT TO EXCEED 
t.O IN-LB WHILE ENGAGING PVNS 

B. 3.S IN-LB 

C. SO IN-LB _ 

O. 10.0 IN-LB * .. 

E. 30.0 IN-LB 

F. 70.0 IN-LB . - . .. 

G. BO.O IN-LB 

4. ITEM (J$) TO BE SELECTED PROM TABLE X AT ASSEMBLY. CLAM? TO PREVENT 
CABLE MOVEMENT , BUT MUST NOT PINCH WIRES. 

5l BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS Z 
REQUIRED ITEM (g)N ASA'DWG NO l0O02G^USEI0002G0-lTHRUI000ECO4EOHI«t^ SEE NOTE G 
«. SECURE BALANCE WEIGHTS ITEMS (m) THRU (40) TO STABLE MEMBER AND ; . 

...k GIMBALS WITH SCREWS FROM TABLE 31. INSTALL ITEM AT REQUIRED 

LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE DETAiUD FOR INSTALLATION 
DATA- CAUTION : DO NOT INSTALL ITEM (sT) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

T BOND ITEM S Gz) AND (is) TO ITEM (T) USING ITEM(1 aX- ADJOINING SURFACES OF 
ITEMS C7g)«f (7S) TO BE BONDED TO EACH OTHER 

MARK CHARACTERS m 'Q HIGH COLOR BLACK AT LOCATIONS SHOWN PER HO IOOEOIS 
ENGRAVE CHARACTERS HIGH MD FIVJL,COLOR BLACK PER NDIOOBOIS 
STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASS*Y NASA DRAWING 
NO. 2.001730 IN APPROPRIATE BLOCKS PER NDIOOEOIB 

11. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF 

ND 1002223 WHEN ITEMS (tolCrf) AND (20) ARE ASSEMBLEDTOCASE, ITEM (T) 

12. PROTECTIVE COVER,ELECTRICAL, PART NO. NAS-BEO-IG-IGS,PROTECTIVE 
COVER , COOL ANT, NAS A DRAWING NO. lOOI4*>4 , AND MOUNTING PAD CAP 

NASA DRAWING N0.20l&e\6-0il TO BE REMOVED ONLY WHEN “ 

! REQUIRED DURING TEST AND INSTALLATION,OR TO PROVIDE HEATER 

POWER TO INERTIAL COMPONENTS,CABLE ON COVERS 1001404 NOT TO BE.— ... 

Removed until immediately prior to installation. 

13. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN I20*F AND 14-O‘F. ~ 

PIPPREALIGNED ASSEMBLV NASA DRAWING M3. 2001730 MUST BE RECALIBRATED 

! IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY .NASA 
1 DRAWING NO. 202IS00 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS ~ 

■ (40°F TO IGO'F RANGE 

14. USE NASA DRAWING NO. EOIBGIG, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

15. SEE NASA DRAWING NO. 20I6G0S FOR INSTALLATION INFORMATION 

1G. 'R\G PREALvGNED ASS'Y NASA DRAWING V 10.202^00-031 ,04^1,OSl % OGI MAYBE 

USED iN -Oil ANQ-OBI CONFIGURATION riF THIS ASSEMBLY ~ 
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NOTES 

1. INTERPRET DWG IN ACCORDANCE WITH MIL-D-70327 

2. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS a- --EC "DD N'‘ht APPLICABLE SPECIFICATION 'DOCUMENT CHART 

3 SCREW TORQUE REQUIREMENTS *7**. 

A. 2.0 IN-LB FI'JAL SEAT ; ImG,NOT TO ECESD 

t.O .N ■ ' vVhILE ENGAGING PINS 

B. 3.S IN-uB 

C. S.O IN-lB 
D ICO IN lB 

E. SC.CiN-LB 

F. 70.0 IN-LB 
&. 80-0 IN-LB 

4. ITEM (d§) TO BE SELECTED FROM TABLE I AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MGVF.MENT ., BUT MUST NOT PINCH WIRES. 

s. balance weights to be selected vrom afelicable drawings and installed as 

RECURRED ITFM-.yS/ 1-fA-s.A nyyr- no IOOOZGO USE^COGEGO-fTRRUKJGOZ^OHE ONLY; * . " T C 

C. SECURE BALANCE WEIGHTS ITEMS^54; THRU ^c)TO STABLE MEMBER AND 
GIMBALS WITH SCREWS r POV, table EL . INSTALL iTEM [J-j AT REQUIREX 
LOCATIONS CN MIDClL AND OUTER GIMBALS. SEE DETAIlD FDR ,NSTAL_ ATlON 
DATA- CAJTIGM •• DO NOT \STALL ITEM ^Sl} IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. _ 

7. BOND ITEMS y'T) AND Tb) TO ITEM (J 3 u - lNG ITEM (_I4) . ADJOIN! NG GURMCfS OF 
T£MS ijPlH (TtTto BE BONDED TO EACH OTHER 
6. MARK. CHARACTERS HIGH COLOR BlACK AT lOCAT ONS SHOWN PER NDICOXOID 
O. ENGRAVE CHARACTERS ^4 H,GH FILU,CClOR BLACY PER ND iCODGiD 

10. stamp or ENGRAVE serial NUMBERS of pip PREALIGNED ASS'Y NASA DRAWING NO. 2018639 
OR '2.001730 iN APPPCPP.ATE BLOCKS PER NO ICOEQIO 

11. COOLANT PASSAGES SHALL MEET_ThE CLEANLINESS REQUIREMENTS OF 

ND ICO SEES //HEN FtMS NO J, v n j AND ^13) ARE ASSEMBLED!O CASE , ITEM Q3 

2. protective cover,electrical, part no nas-blo-.g-iGS,protective 

cover , COO lANT -.NASA DRAWING NO- IOOI4Q4 , AND MOUNTING PAD CAP 
NASA DRAWING N0.2OI&&I6- Cl I TO BE REMOVED ONLY WHEN 
REQUIRED 'DURING TEST AND INSTALL ATICN, OR TO PROVIDE HtATER 
POWER TQ INERTIAL C Gts/lP ONE.NT S , CABLE CN COVERS IGOIRQ4 NOT TO BE 
REMO /ED UNTIL IMMEDIATELY PRIOR TC INSTALLATION 
13. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BET WEEN \DO*F AND lAO“F. 

PIP PREALIGNED ASSEMBLY NASA DRAWING NO-CCI8G39 CR. 0001*730 MUST BE RECALIBRATED 
|F TEMPERATURE EXCEEDS THESE lIMITS. IRIG PRE ALIGNED ASSEMBLY , NAS A 
DRAW.NG NO. ECCiSOGMUST BE RECAlIBRATED ,F TEMPERATURE EXCEEDS 
40° E TO IGO’F RANGE 

•4. _SF NASA DRAWING NO. CC'E. G GIMBAL ASSEMBLY OUTLINE FOR REFERENCE 
IS. SDL NASA DRAWING NO 2CiBGOS FOR INSTALLATION INFORMATION 
ICS. FG PPEKl.GnEC ASS'r NASA DRAO'NG \NC>. DO SiSOO-031,0 «fi,oBI ,Ofe' MAYBE 
lSEQ N -0,1 AND -OB' CONFIGURATION OF THIS ASSEMBLY 


,69 DIA THRU 

DO NOT REMOVE BURRS & 
SHARP EDGES FROM THESE 
HOLES 


DETAIL D 

TYPICAL INSTALLATION 
SEE NOTE 
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MOTES 

r. INTERPRET DWG IN ACCORDANCE WITH MIL-D-70327 

2. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, ANO SHALL MEET THE 
REQUIREMENTS AS SPcClF'CD 04 THE APPLICABLE 'SPEC\F\CAT\ON SEE DOCUMENT CHART 

3. SCREW TORQUE REQUIREMENTS 

A. 2.0 It l-LB AT FINAL SEATING,NQT TO EXCEED 
1-0 IN-LB WHILE ENGAGING °INS 

B. 3.5 IN-tB 

C. 5.0 IN- i_B 

D. IC.OIN-LB 

E. BC.OlN-LB 

F. 70.0 IN-LB 

G. SO-O IN-LB 

4. ITEM (f5) TO BE SELECTED FROM TABLE X AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MOVEMENT , BUT MUST NOT PINCH WIRES. 

5. BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS 

REQUIRED ITEM!35jAtASA£WG NO IOOOEGO USEIOC^ E Q O - 4 T RRD*OO OE€0 -VE ONLY; SSL ,CTE G 

G. SECURc. BALANCE WEIGHTS ITEMS (Ia) THRU i,4c) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS - ROM TABLE XL . INSTALL »TEM ( So AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS. SEE OETAILD FOR INSTALLATION 
DATA. CAUTION : DO NOT INSTALL ITEM (Si) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

7. BOND ITEM S (vt) AND 3) TO ITEM 03 USING lTEM(fl4). ADJOINING SURFACES Or 
T£MS (7F)°f (Ts)~to be BONDED TO EACH OTHER 

6. MARK CHARACTERS ^ HIGH COLOR BLACK AT LOCATIONS SHOWN PER NO I002.0IB 

O. ENGRAVE CHARACTERS Hl&H AND FILL,COLOR SlACK PER ND 1002.015 

10. STAMP or ENGRAVE SERIAL NUMBERS OF P\P PREAliGNED ASSY NASA DRAWING NO. 2018639 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002.0IS 

11. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF 

ND 1002223 WHEN ITEMS t_7 ) AND I.2Q) ARE ASSEMBLED TO CASE , ITEM (T) 

12. PROTECTIVE COVER, ELECTRICAL , PART NO. NAS - SLO -l&- IGS ,PROTECTIVE 
COVER , COOLANT, NASA DRAWING NO. 1001404 , AND MOUNTING PAD CAP 
NASA DRAWING NO.20I68IE -Oil TO BE REMOVED ONLY WHEN 
REQUIRED DURING TEST AND INSTALL ATIGN,OR TO PROVIDE HEATER 
POWER TO INERTIAL COMPONENTS,CABLE ON COVERS 1001404 NOT TO BE 
REMO/ED UNTIL IMMEDIATELY PRIOR TO INSTALLATION 

13. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN I20*F AND I40 0 F. 

PIP PREALIGNED ASSEMBLY NASA DRAWING NO-2C1SG39 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS these LIMITS. I Rl G PRE ALIGNED ASSEMBLY . NAS A 
DRAWING NO. 2.0 cl500 MUST BE RECALIBRATED tF TEMPERATURE EXCEEDS 
40° F TO IGO'F RANGE 

|4. USE NASA DP AWING NC. 2.0IB 11G, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE 
15. SEE NASA DRAWING NO 20IBG0S TOR INSTALLATION INFORMATION 
IQ. IRIG PREAUGNED ASW NASA DRAWING NQ.702lS00-OSl,O4l,0Sl ,OG>l MAY BE 
USED N -Oil AND -051 CONFIGURATION OF THIS ASSEMBLY 
17 APPLY SEALING COMPOUND PER NASA DRAWING NQ I0OG338-OOO TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEAOS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 
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A/R 

A/R 

A/R 

A/R 

1006338-000 SEE NOTE /7 

SEALING COMPOUND SILICONE RUBBER 

FT 
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(RIG PRE ALIGNED ASST 


ft 
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2021500-051 SEENOTE \5 

(RlGPPE ALIGNED ass'y 

ioi 

— 

— 

- 

- 


- 

20 - 500 - 03\ SEE NOTE IS 
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SCREW, hey, soc ho sele-lkg 
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TABLE H . 

SCREW SELECTION CHWRTCyE) 
PART NO. I USED ON ~ 

- WUDDUL 

—HI- ANO _ 

— -i—1=- OUTER 

— - 4 —=*- GLMBAL 


STABLE 

MEMBER 


TABLE I 

CABLE CLAMP (Z^) 
PART NO Ol A REF 

1000110-1 y»C 
_I , -a 


DOCUMENT CHART 
( ASSEMBLY NO. j SCHEMATIC (REP 1 PROC SPEC 


io vg> Q,o\-ou I eoisqis 

2OI5G0I-02I 2018 d 8 

20\8C0I-0S\ EOlfeG'S 

EOI&QOI-Q41 2QISQI8 
20\SGQI-05I EQIBGlB 
2.QIBQQI-OGI 2QIBGIB 


PS2QI6GOI 
PS2QIGIS4 
PS 2QI6GQI 
PS 2QIGI52 
PS10\G.\S1 


•TTERPRET DWG IN ACCORDANCE WITH MIL-0-70327 

COMPLETED ASSEMBLY SHALL BE TESTED M ACCORDANCE WITH, AND SHALL TRET DC 
REQUIREMENTS AS SPECKED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART 
SCREW TORQUE REQUIREMENTS *7% 

A. 2.0 IN-LB AT FINAL SEATING,NOT TO EXCEED 
1.0 IN-LB WHILE ENGAGING PINS 

B. 3.5 IN-LB 

C. 5.0 IN-LB _ 

O. 10.0 IN-LB 

E. 30.0 IN-LB 

F. 10.0 IN-LB . . 

<S. 60.0 IN-LB 

ITEM (S) TO BE SELECTED PROM TABLE I AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MOVEMENT „ BUT MUST NOT PINCH WIRES. 

BALANCE WEIGHTS TO BE SELECTED PROM APPLICABLE DRAWINGS AND INSTALLED AS 
REQUIRED TEM(lgyNASA PWG NOrIGeoaGQ UTEtOOOlSCJ ITHRI)l0002gQ42 ONV 3Yr SEE NO^E G 

SECURE BALANCE WEIGHTS ITEMS(34)THRU (40)TO STABLE MEMBER AND _ 

GIMBALS WITH SCREWS FROM TABLE H . INSTALL ITEM (Si) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE OETAlUD FOR INSTALLATION 
DATA. CAUTION : DO NOT INSTALL ITEM (sT) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

BOND ITEM S (Tl) AND (T^) TO ITEM (T) USING VTEM(T4X. ADJOINING GURFXCCS OT 
ITEMS (7£)«+(7§) TOBE BONDED TO EACH OTHER 

MARK CHARACTERS HIGH COLOR BLACK AT LOCATIONS SHOWN PER HD 1002.015 

ENGRAVE CHARACTERS HIGH AND FlLL,COLOR BLACK PER ND1002015 

STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSV NASA DRAWING NO. 2018639 

OR 2001730 IN APPROPRIATE BLOCKS PER NDIOOEOIB 

COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF 

ND 1001113 WHEN ITEMS (k>),(Tt) AND (20) ARE ASSEMBLED T O CASE, ITEM (T) 

. PROTECTIVE COVER,ELECTRICAL, PART NO. N AS-61.0-IG-1GS, PROTECTIVE 
COVER ■> COOL ANT, NAS A DRAWING NO. 1001404, AND MOUNTING PAD CAP 
. NASA DRAWING N0.20I68I6-0II TO BE REMOVED ONLY WHEN 
REQUIRED DURING TEST AND INSTALLATION,OR TO PROVIDE HEATER 
POWER TO INERTIAL COMPONENTS,CABLE ON COVERS 1001404 NOT TO BE i 

Removed until immediately prior to installation. 

TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN llO*F AND I40*F. 

PIP PREALIGNED ASSEMBLY NASA DRAWING NO-208639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY .NASA 
DRAWING NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 
(40* P TO IGO'F RANGE # 

USE NASA DRAWING NO. 2016GIG, GlMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

SEX NASA DRAWING NO. 2016605 FOR INSTALLATION INFORMATION 
, IRIG PREALIGNED ASS'Y NASA DRAWING NO. 2.021500-OS\ ,041,OBI ,Ofcl MAY BE 
USED \N -Oil AND - OBI CONFIGURATION OP THIS ASSEMBLY 
APPLY SEALING COMPOUND PER NASA DRAWING NQ 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

TAPE (si) SHALL BE USED AS REQUIRKO TO RESTRICT MOVEMENT OP THE HARNESS 
IN THE CABLE CLAMP. 
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TABLE H 

SCREW SELECTION CHART(s2) 

PART NO. 

USED ON 

1001488.1 

middle! _. 

AND 

OUTER _ 

GIMBAL 

1 ‘ 2 

-3 

4 -4 

-5: 

1 ' 6 


-7 

STABLE 

1 -10 

MEMBER 7 

10I1G2S-H 



DOCUMENT CWAvRT 


ASSEMBLY NO 

SCHEMATIC (REP 

PROC SPEC 

2o\e>Go\-oti 

20I6GIS 

PS20ISG01 

2016G01-021 

20I8G18 

PS20IG1S4 

EOISGOI-OSI 

EOV6GIS 

PS 2015G01 

201B SOI- 04-1 

EOISG18 

PS 20IGIS2 

20IBGOI-0S1 

EOIBG1B - 

PS20IGIS2 

EOIBGOI-OGI 

20IBGIB 

PS 7.0IG ISA- 


c 


B 


i. w r w w c T dwg in ACComm.nE with hwl-o^tottt 

t. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL ’■BET SHE 

REQUIREMENTS AS SPECIFIED WTUE APPLICABLE SPECIFICATION SEE DOCUMENT! CHART 
Su 6CREW TORQUE REQUIREMENTS *7% 

A. 2.0 IN-LB AT FINAL SEATING,NOT TO EXCEED 
I.O IN-LB 'WHILE ENGAGING PINS 

B. 3.S IN-LB 

C. S.0 IN-LB 
O. 10.0 IN-LB 

E. 30.0 IN-LB 

F. 70.0 IN-LB . ... . • : 

Q. 60-0 IN-LB 

4 ITEM (S) TO BE SELECTED PROM TABLE X AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MOVEMENT , BUT MUST NOT PINCH WIRES. 

"5. BALANCE WEIGHTS TO BE SELECTED FROM APP ^ I CABLE DRAWINGS AND INSTALLED AS. 

€. SECURE BALANCE WEIGHTS ITEMS (m) THRU (40) TO STABLE MEMBER AND 
i GIMBALS WITH SCREWS FROM TABLE XL . INSTALL ITEM (sT) AT REQUIRED 

LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE OETAILD FOR INSTALLATION 
DATA. CAUTION *. DO NOT INSTALL ITEM (sQ VN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

X BOND ITEMS (TD AND (1^) TO ITEM (T) USING ITEM(1a). ADJOINING SURF*CCS OF 
ITEMS TOBE BONDED TO EACH OTHER 

6 . MARK CHARACTERS HIGH COLOR BLACK AT LOCATIONS SHOWN PER HD 100201B 
O. ENGRAVE CHARACTERS *^g. HIGH MslD FILL,COLOR BLACK PER NDI0020IB 
ID. STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASS*Y NASA DRAW ING NO. 2C 
OR -2.001730 IN APPROPRIATE BLOCKS PER NDIOOE.OIS 

11. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF 

ND 1002.2.2.3 WHEN ITEMS (iq\(TT) AND (20 ) ARE ASSEMBLED TO CASE, ITEM (T) 

12. PROTECTIVE COVER, ELECTRICAL, PART NO. NAS - BXO -IG - IGS , PROTECTIVE 
COVER ,COOL ANT, NASA DRAWING NO. IOOI4S4,AND MOUNTING PAO CAP 

yI NASA DRAWING NO.2016816-CM TO BE REMOVED ONLY WHEN 
I" REQUIRED DURING TEST AND INSTALLATION, OR TO PROVIDE HEATER 

POWER TO INERTIAL COMPONENTS,CABLE ON COVERS IOOI434 NOT TO BE - 
REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALLATION. 

13. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN \20*F AND I40*F. 

PIP PREALIGNED ASSEMBLY NASA DRAWING N0-20IBG39 OR 2001730 MUST BE RBCALIB 
1 IF TEMPERATURE EXCEEDS THESE LIMITS. I RIG PREALIGNED ASSEMBLY .NASA 
1 DRAWING NQ. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 
‘ 40* P TO IGO’F RANGE 

14. USE NASA DRAWING NO. 20IBGIG, GIMBAL ASSEMBLY OUTUNE FOR REFERENCE. 

15. SEE NASA DRAWING NO. 201BG0S FOR INSTALLATION INFORMATION 

1Q>. \R\G PREALIGNED ASS'Y NASA DRAWING M0.2.O2ISOO-OS1,OAl^OSt ,OG>» M Kf BE 
USED \N -Oil AND-OBI CONFIGURATION OP THIS ASSEMBLY 

17. APPLY SEAUNG COMPOUND PER NASA DRAWING NQ 1006338-000 TV SECURE PRECISION 

RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

18. TAPE (m) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CLAMP. 
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SEE HCjTE 3G 

2 PLACE.S 



-He 



SEE NOTE SC 
G PLACES 






S 6 E NOTE 18 



SEE NOTE \2. 
2.PLACES 


CiBX»<K 

SEE MOTE T 



SEE NOTE 3 F 
*2. PEACES 


REPLACES REV T 
WITH CHANGES 


VIEW E.-E 

^>CALE 1/2 

For 03\, 03 CONFIGURATIONS 


J&AMA/R A/R A/R A/R MIL-1- 15125 TYPE*ACT~ 
4/R A/R A/R A/R A/R A/R 1006336-OOP SEE NQTET7~ 

—_~_~ s — B 2Q2ISOO SEENOTti^'O 

.3 - - - ~202l500-q5lSEFNQTEt4 

——z__ _- 3 - gQ 2 \ zoo - os\ •ace note is 

~ 3 3 3 - — 2010644-021 SEE NOTE 15 

3 ~ — — S a 2016644-011 MX NOTE. IS 

— * — I — — zo'&&^r> _ 

_J_V T — I_- 2018609-021 ~ "* 

2 E E 2 Z 2 1011025-11 ~ SEE NOTE G ' 

A/R A/R A/B a/R A/R A/R 2Q\&634-SEE ROTE 6 

_J_!_!_ Z^Z _l_ ZZZ_ 2018612 - 02 .1 _ 

J_L. _L_ ^ J_ _n_ 2018602-021 _ 

A/R A/R X7R A/RlA/R A/R 2QI8B3VSEE NO TES 

_ _ A/R ^o op-aso SEE NOTE S 

A/R A/R A/R A/R A/R A/R 2.018832 - SEENOTES 
A/R A/R MR A^.A/[R A/R 2018831 -SEE NOTES 
A/R A/R A/R A/R A/R A/R IOOQ2G3-SEE NOTE S 

A/R A/R A/R A/R A/R A/R IOQQ2G2-SEE NOTE 5 

A/R A/R A/R A/R A/R A/P IQOQ2GI -SEE NOTE S 


- X APE . APH ♦ ELEC. PRBBS SENS IT|\ 
SEALING COM POUND SILICONE RUBBER 

lAaPREKUfaNtb A66T _ 

1RHG PPE ALIGNED ASS'Y 
> 1R1G PREAUGNED ASS'T 
CALIBRATED PIP ASSY 
CALIBRATED PIP ASSY ~ 

CASE COVER ASSEMBLY 
ISSA. TORQUE MOTOR OUTER AXIS '**" 
SCRE W, HEX , SOC HO SELF-LKG 
WEIGHT, BALANCE 6/M 
IDS A RESOLV ER OUT ER AXIS ^ 

OUTER A*IS ASSEMBLY 

weight ,balance, outer qinabal" 

WgC^ rr^ AL A N Ct-WM -a 

WEIGHT,BALANCE S/M 
WEIGHT .BALANCE S/M I 

WEIGHT BALANCE OUT ANPMIL: GlMBH 
WEIGHT,BALANCE MtD GIMBAL 
WEIGHT, BALANCE MID. GIMBAL 


A/R A/R A/R 
4 4_4_ 

G 6 G 

G • G 


1001488-SEE NOTE G SCREW.HEY■ SOC HEAD. SELF-LKG 

00661-6 SEE NOTE 6 NUT, PL/ V N CLWCH _ 

1000225 _ WASHER,CABLE CLAMP _ 

10002.2.0 - SEE NOTE 4 CLAMP, CABLE “““ ’ 


3G SGjSG, 
13 IE 12 
A/R A/R A/R 

2 2 el 


A/R [A/R A/R 

~'j 1 I 1 


30 36 30, 

13 12 12 

A/R A/W A/R 
^ 2 2 


** A/R A/R 

_J_|_l_ 

_J_I_l_ 

_I_J_l_ 

3 2 2 


1000022 

2016735 

IOOG7&3-I& 

10108*51-12 

IQIOBOI-l 

10014,58-1 

1001483-46 

1001480-16 

MIL-L-4343 

IOOOISB-IG 

IOOQTSB-17 v 

IOOOI53-G 

IOOOISO-5 

IOOOlSQ-15 

IOIOB3B _ 

aoia bog _ 

~2.0ia &05 

2QIB775 _ 

lOOOISS _ 

3018773 

2QIBB.I6 

2QI87G3 

2018774 

20IBG0B-0H 

20IBG12-0H 
201 8710 
gOI8GQ2-OU 
2018738-011 




G007001 <3015000; 
20072.03 20I5000~ 


PLATE . INFORMATION _ . 

PL ATE , IDENTIFICATION 
SCREW,BUTTON HQ , H^X .SOC 
_ 3CREW,BUTTQN HO, SELF- tK. G,SQC,SRUHE 
SCREWBUTTC3H HD,SELF-LK&,SOC.SPUNE 

SCREW, HEX SOC HEAD __ 

SCREW, HEX SOC HEAD 

_ SCREW»HEX SOC HEA,D _ 

LUBRICANT ,DOW CORNING NO S5~ 
_ packing, PREFORMED *C* RING 
PACKING,PREF OR MED “O* RING 
_ PACKING , PREFORMED 'O u RING 
PACKING , PREFO RMED "OCRING 

PACKING , PREFORMED , t>‘* RING _ 

ADHESIVE _ 

~ INSULATION CASE HEAT EXCVifL Hl 
INSULATION CASE HEW EUCH, CR H.% 

~ COVER ACCESS RSVR MODU LE_ 

COUPLING.HALF .QUVCW DISCONNECT 
VALVE.PRESSURE ASSEMBLY 

STRAPJQSS'V OUTER AXIS _■ 

MOUNT ,CONN ,RSVR OUTER AXIS ’ 

MOUNT .CONN. ,T. M. OUTER AXIS I 

"lO.SA. TORQUE MOTOR .OUTER AMS 
~ IG.SA.,RESOLVER OUTE R AXIS 1 

~ CASE COVER _ | 

~ OUTE R AXIS ASSEMBLY 1 

~ CASE CENTER ,MACH>NiNG ASS*V 


WANNED SPACECRAFT CENTER 
wouwow. mm _ 

1NERT\AL 
M£ASUR\NG UHlT 



180230! J I ZO\^>GO\ 
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TABLE H 

SCREW SELECTION CHMT(3Z) 

| PART NO. 

USED ON 

<XM 

w-L 

MIDDLE 

AND 

OUTER 

GIM BAL 

STABLE 

MEMBER 


-? 


3 


-4 . . 


-5 


-6 




L-fi_ 

hoM&zs - it 


DOCUMENT CW/KRT 


ASSEMBLY NO- 

SCHEMATIC (REP 

PROC. SPEC 

h EOvfcGCi-O'l 

ZOlftG'S 

PSZOIBGOI 

EOI8G0I-02.I 

zoiecie 

PSZC\'o'S4 

EOI6GOI-OSI 

BOiSGiS 

ps zoiesoi 

20 \ 3 0,01-041 , 

ZLOISGIB 

PS EOlGiGZ 

ZO\BGOI-OSl 

ZOftQlB_ 

PSZO G'SZ 

Z.Q'BGOl-OGi 

EOlBG'B 

PSZOIG'BA 


f BHC RPR C T MG M ACCORDANCE Wr*H MG-0-70327 

t. completed assembly shall be tested m accordance with, and small wet mne 

REQUIREMENTS SPECKED'N THE APPLICABLE SPECIFICATION SEE. DOCUMENT CRNtT 

3. SCREW TORQUE REQUIREMENTS *7% 

A. 2.0 IN-LB AT FINAL. SEATING,NOT TO EXCEED 
I O IN-LB WHILE ENGAGING PINS 
G 3.3 iN-uB 
C. 5.0 IN-LB 
O IC.O IN-LB 

E. SO.OtN-LB 

F. 70.0 IN-LB 

G. 60-0 IN-LB 

4. ITEM (z§) TO BE SELECTED PROM TABLE I AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MOVEMENT , BUT MUST NOT PINCH WIRES. 

5 balance weights to be selected prom applicable drawings and installed as 

C. SECURE BALANCE WEIGHTS ITEMS (si) THRONG) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS "ROM TABLE IL . INSTALL ITEM (SO AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE OETAILU TOR INSTALLATION 
DATA. CAUTION : CO NOT INSTALL ITEM (JT) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

T. BOND ITEMSjjp AND .T^) TO ITEM (T) USING ITEM (1 a) . ADJOINING S.URF4CES OT 
T£MS (7F)-4(7s) 'TO BE BONDED TO EACH OTHER 

B. mark characters |t color black at locations shown per ho 1002 . 01 s 

O. ENGRAVE CHARACTERS 4 HIGH AND FILL,COLOR BLACK PER HD 1002.015 

10. STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASS*Y NASA DRAWING NO. 2018*39 
OR Z00173© IN APPROPRIATE BLOCKS PER ND lOOZ-OPb 

11. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF 

NO IOOZZ2.3 WHEN ITEMS floXC'iT) AND (US) ARE ASSEMBLED TO CASE , ITEM (T) 

IE. PROTECTIVE COVER, ELECTRICAL, PART NO NAS - 07.0 -IG- IGS, PROTECTIVE 
COVER ,COOLANT,NASA DRAWING NO 1001404 , AND MOUNTING PAD CAP 
NASA DRAWING N0.20I&6I6-0U TO BE REMOVED ONLY WHEN 
REQUIRED DURING TEST AND INSTALLATIGN,OR TO PROVIDE HEATER 
POWER TO INERTIAL COMPONENTS,CABLE ON COVERS 10014 04 NOT TO BE 
RF.MO/ED UNTIL IMMEDIATELY PRIOR TO INSTALLATION 

13. TEMPERATURE of ASSEMBLY must be MAINTAINED BETWEEN lEO’F AND I40*F. 

PIP PREALIGNED ASSEMBLY NASA DRAWING NO 2086.39 OR Z0OIT3O MUST Be RCCALlMXTKD 
IF TEMPERATURE EXCEEDS THESE LIMITS. 1 R 1 G PREAL'GNED ASSEMBLY . NASA 
DRAWING NO. ZOEiSOO MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 
40* F TO IGO'F RANGE 

14. USE NASA DRAWING NO. ZOIOGIG, GlMBAL ASSEMBLY OUTLINE FOR REFERENCE 

15. SEE NASA DRAWING NO tDlBBOS FOR INSTALLATION INFORMATION 

IG. 'RIG PREALlGNEO ASVY NASA DRAWING NO. ZOZIAOO-OSI, 041,051 ^OW^OTI RRRT M 
USED N -Oil AND-OB' CONFIGURATION OF THIS ASSEMBLY 
17. APR/ SEALING COMPOUND PER NASA DRAWING NO 1006336 000 TD SfCUAF PNFCJSION 
RgSOLVE R AD JUST POT SCREW HEADS SUBSEQUENT TO ISA LEVEL ADJUSTMENT 
IB. TAPE (B3) SHALL BE USROAS REQUIRSO TO RESTRICT MOV* MB NT OP THB NARNCBB 
IN THE CABLE CLAMP. 

19. IRIS PRE-ALIGWED ASSEMBLY NASA BRAWMB MG COtlftOO-OBl OB OTl MAY BC WMB 

INTERCHANGEABLY. 


TABLE I 

CABLE CLAMP (jg) 

FART NO. 

DlA REF 

lOOOIZO-l 

*/»<t 


-z 



•3 

'/6 


-13 

Vsz 


-4 

3 /\fc 


-14 

t /31 


-s 

V 4 


-'S 

3/31 


-G 

S/tG 


-IG 

n 7 si 

i 

-T 

_. 
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'V 




J To 
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A N--. 
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169 DIA THRU 

00 NOT RBDC BURRS B 
SHARP EOGES FROM TICSC 
HOLES 


DETAIL D 

TYPICAL INSTALLATION 
SEE NOTE G 
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TABLE H 

=>CREW SELECTION CHNRT^l) 

PART 

NO. 

USED ON 

1001*88 -1 

MIDDLE. 

AND 

OUTER 

^MeAL 

r j 

*3 

• 

-4 


-5 _ 


•6 




stable 

- 

- -10 

member 


« A - H 



TABLE I 

CABLE CLAMP 

PART NO 

OlA REF 

1000 2.2.0-1 

VlG 


. -2 

V32 


-3 

'/ft 


-13 

Vsz 


-4 

V<G 


-14 

t /32 


-s 

*/4 


-13 

”3/32 



fylG 


-IG 

'1/32 

>i 

r -t 

ye..- 


OOOJMEMT CU/\RT 


V t\ BLt NO. 

_ SCHEMATIC (REF 
cCiftGiS 

PROC SPEC 
PS20ISG0I 

e.O\&GDI 02.1 

2 CISC'8 

PS20\2GA 

clC\6GO\-OS\ 

_BOifei'S _ 

ZOiftGOl 

| EOi&COi-04-1 

2.0\feG\8 " 

PS 20IGVG2 

j ^OIBCCI-OSl 

ZOiBGNS _ 

| PS2.0'G\SZ 

1 2.0'BGOl-OGi 

| 2LOlBG'& 

j PS301GIS4- 


I I 


- ; j 


r 


HWHT MP6 m ACCORDANCE WITH MIL-0-70327 _ 

completed assembly shall be tested m accordance with, ano shall weft the 

REQUIREMENTS ASB?EC'F\£D N "HE' APPLICABLE SPEC\F\CA7\ON SEE tkOCUMENTT CHART 
• 6CREW TORQUE REQUIREMENTS *7% 

A . S Q JN-LB AT FINAL SEATING,NOT TO EXCEED , 

I O IN-LB WHILE ENGAGING PINS 

B. 3.3 iH-cB 

C B.0 IN-LB * 

O^iooin-lB 
*' l. 30.0 iK-LB 
. f. 70.0 IN-LB 

ft. ©0-0 IN-LB . - 

JTT.M @) TO BE SELECTED FROM TABLE X AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MOVEMENT , BUT MUST NOT PINCH WIRES. * 

BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS 
, Required ffem(w§^na%afbw& no iooosgo leseiooo «o^tthruiooo^c c m eohue ^l >4 :te o 
SECURE BALANCE WEIGHTS ITEMS (34)THRU j,4G) TQ STABLE MEMBER AND 
G'MBALS WITH SCREWS FROM TABLE XL . INSTALL TEM ( 30 AT REQUIRED . 

LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE DETAILU FOR INSTALLATION 
DATA. CAUTION *• DO NOT MSTALL ITEM (3l) VN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS- f 

BONO UEMS (TT) AND {v$) TO ITEM (T) USING ITEM(h). ADJOINING SURFACES OF 
ITEMS CiF)+(Tf) TO BE BONDED TO EACH OTHER 

MART CHARACTERS W ' &V4 COLOR SLACK AT LOCATIONS SHOWN PER NO lOOZDID - 

ENGRAVE CHARACTERS HIGH AND FILL,COLOR BLACK PER NO 1002.013 " 

STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNEO ASSV NASA DRAWING MO. 2018639 
OR 2001730 JN APPROPRIATE BLOCKS PER NO 1002.013 
COOLANT PASSAGES SHALL JMEETTHE CLEANLINESS REQUIREMENTS OF 

MB W W E N * n EM 9 tgxg ) ***8 AR E Aft W Aft L SGXOGAfcft 

PROTECTIVE COVER, ELECTRICAL, PART NO. NAS - 67-0-ift-IGS,PROVLLTiVE 
COVER ,CJDOlANT*NASA DRAWING no. IOOI4S4 , AND MOUNTING PAO CAP 
NASA DRAWING NO.20IBB*-ClJ TO BE REMOVED ONLY ‘WHEN 
REQUIRED DURING TEST AND INSTALLATION,OR TO PROVIDE HEATER , ^ 

POWER TO iNEfftlAL COMPONENTS,CABLE ON COVERS <0014 34 NOT TO BE 
Remo zed until immediately prior to installation 

TEMPERATURE OF ASSEMBLY MUST be MAINTAINED BETWEEN lEO’F ANO I40*F. 

PlP PRE ALIGNED ASS1MBLV NASA DRAWING NO 2C I 8w> 39 OR Z0O173O MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. RIG PREALIGNEO ASSEMBLY .NASA 
DRAWING *N0. 2021300 MU*T BE RECALIBRATED iF TEMPERATURE ExCEEOS 
AO*F TO IGO'F RANGE 

USE NASA DRAWING NO. 2018S=«G, GlMGAL ASSEMBLY OUTLINE FOR REFERENCE 
SLL NASA DRAWING NO BOIBGOS FOR INSTALLATION INFORMATION 
\RiG PREALIGNEO ASS'T NLSA DRAWING *40.2j02iS> 00 -OSl ,0<n,OBl ,C>G»,07| MAY K 
USED ’N -Oil AND -031 CONFIGURATION OF THIS ASSEMBLY 

AFRY SEMJNG COMPOUND PER NASA DRAWING NQ 1006336-000 TO SECURE PRECISION 
RF3flL\/f R AD JUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

TAPE © SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CLAMP. 

HUE PEE-AU6NEC ASSEMBLY NASA DRAWN* NO. 80E1500-0*1 OR 071 MAY DE USED 
INTERCHANGEABLY. _ _ v _ _ 

AFFLY CONFORMED C0A7IN6 OF ITEMS (S9J.(»»).(yr) t (iB) PRRPARE0 IN ACCORDANCE 

WITH NO IOOIOO«> METMOO J, STAKING COMPOUND, «72lPYTkS NOTED IN *<X* AMD “b" ‘ 
BELOW, AND APPLY A COATING AS SHOWN IN DETAIL *R"TO ALL TERMINALS 
CONTAINING INSULATED WIRE . 

a. MIX COMPOUND USING 3-444 OF ITEM (la) FOR USE IN AREAS WHICH ARE NOT 
READILY ACCESSIBLE. 

b. MIX COMPOUNO USIN6 5-6% OF ITEM (s?) FOR ALL AREAS OTHER THAN LISTED M*a* 
ABOVE . 

CURE APPLIED COATINGS AT ISO®± 10* F FOR A MINIMUM OP E* HOURS. 



DETAIL F 
(-071 # -OBI CONFIQU RATION ONLY) 
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TABLE H 

jCXEW SELECTION CHART(s|) 

PART NO- 

USED ON 

001488 - 1 


i 2 

AND 

OUTER 

3 

\ -4 

-ft 


1 -6 ... 


j -> 

stable 

... 1 -O 

MEMBER 

^ ■ • ■ _s - u 



TABLE I 

SABLE CLAMP 

PART NO. 

Ol 

1000 2.2.0-1 



. -2. 



-3 



-IS 



-4 



-14 



-s 



-is 



-G 



-IG 



r t 



DOCUMENT CUAkRT 


V tv.ftor NO j SC HEMATIC (REF 

PHOC SPEC 

wovrcoi l , 

ECI6GIS j 

PS2.0ISGOI 

EO'fcGOl 02J 

2CI8G 6 

PS'EGi'o'SA 

lC'.ECci-OSi 

EOiBS S 

2.0'SGO' 

EOiSGOi-OAl 

2.0'feftift 

PS EClQiGB 

20\BCCI-0Sl 


f PSZO QIS2 

Z-OiBGOl-OGi 

__ 

j ZOiBQiB 

PS2.0IGIB4- 

^2018601-071 

ZOiBGift 

P520I6I52 

*2018601-081 

1 201 86! 6 

PS 10161 84 


I. BWEEPREY DWG M ACCORDANCE WITH MH.-0-7037T 

t- completed assembly small be tested m accordance with, ano shall meet tme 

REomREiorrs ^specifies n^vae applicable specification see oocoment chM*T 

•8 * SCREW TORQUE REQUIREMENTS 

A.^EQJN-LB AT FINAL SEATING,NOT TO EXCEED 
t O .14-LB WHILE ENGAGING PINS 
E. ^ t^*-B . 

* C. BO IN-LB * 

CL 10.0 in-lb 
'■*’ f. BO.OIH LB 
' ,, R 70.0 IN-LB . 

ft. 80-0 IN-LB - - 

— < .fTT M (3) TO BE SELECTED PROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT 
CABLE MOVEMENT , BUT MUST NOT PINCH WIRES. 

*5 BALANCE WEIGHTS TO BE SELECTED VROM APPLICABLE DRAWINGS AND INSTALLED AS 
_ . ^QUIPED rTEM(^NASATW& NO lOOOEftQ OOP. lOOOa feO-ITm^ O OOEG O-YE ONLY. CEE ' i G 

■ «. SECURE BALANCE WEIGHTS ITEMS (m)THRO £c) TO STABLE MEMBER ANO 
GIMBALS WITH SCREWS FROM‘TABLE H. INSTALL ITEM (dj AT REQUIRED 
; LOCATIONS ON MIDDLE ANO OUTER GIMBALS.SEE OETAvCU FOR INSTALLATION 
DATA. CAUTION : DO NOT NSTALL ITEM (Si) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS- 

T. .BOND ITEMS (7|) AND (3) TO ITEM (7) USING ITEM(w). ADJOINING SURFACES OF 
T£MS QF) + (If) 70 BE. BONDED TO EACH OTHER 
ft. JvlARK CHARACTERS m< * H COLC'R BLACK AT LOCATIONS SHOWN PER HO IOOZjOIB 
‘ Si ENGRAVE CHARACTERS •*£ HIGH AND FILL,COLOR BLACK PER ND IOOEOIS 
tO. STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSV NASA DRAWING NO. 2018639 
- OR EOOI7SO JN APPROPRIATE BLOCKS PER ND 1002.01°) 

■'ll. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS Or 

NO IOOEE2.S WHEN ITEMS CToj^T?) ANO (IB) ARE ASSEMBLEDTO CASE, ITEM (T) 

+Z, PROTECTIVE COVER, ELECTRICAL, PART NO. NAS - 67-0-lG-IGS, PROTECTIVE 
COVER >COClANT*NASA DRAWING NO- IOOI4S4 , AND MOJNTlNG PAO CAP 
„ ._ NASA DRAWING 1402016616-Oil TO BE REMOVED ONLY ‘WHEN 

? REQUIRED DURING TEST AND INSTALLATION,OR TO PROVIDE HEATER 
POWER TOTNEJfTTAL COMPONENTS,CABLE ON COVERS 10014S«-NOT TO BE 
REMOVED UNTIL IMMEOIATELT PRIOR TO INSTALLATION 
■ 13. TEMPERATURE GF ASSEMBLY must be MAINTAINED BETWEEN \EO*F AND I4Q*F. 

PIP PREALIGNED ASSEMBLY NASADRAWING no. 2CI8G39 OR 2001730 MUST BE RCCALI SEATED 
IF TEMPERATURE EXCEEDS T HESE LIMITS. iRtG PREALIGNED ASSEMBLY . NASA 
DRAWING *NO. EOEiSOO MOST BE RECALIBRATED iF TEMPERATURE EXCEEDS 

* 40*F TO IGO*F RANGE ^ 

-14. USE NASA DRAWING NO. 2JD'8G'G, GlMBAL ASSEMBLY OUTLINE FOR REFERENCE 
IS. SLL NASA DRAWING NO BOtBGOS FOR INSTALLATION INFORMATION 
Ift. \R\G ^REALIGNED ASS'Y NASA DRAWING MO. 2.02IBOO - OS\ , 041 ,oBI , Oft* ,071 MAY BE 
USED 'N -OU AMD -OS' CONFIGURATION OF THIS ASSEMBLY 
17. ' APR.Y SEALING COMPOUND PER NASA DRAWING NQ 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

IB. TAPE @ SHALL BEUSROAS RSQUIRBO TO RESTRICT MOVEMENT OF THE HARM EBB 
IN THE CABLE CLAMP. 

19. IRIS PRE-AU6MES ASSEMBLY NASA BRAWM6 NO. 2021500-061 OR 071 MAY BE USED 
INTERCHANGEABLY. 

CO. AFPIY CONFORMED COATING OF ITEMS (iD.(»6^.(V^,(g?) PREPARED IN ACCORDANCE 

WITH NO 1002 009, METMOO J , STAKING COMPOUND, 1>?CEPYaS NOTED IN *ift* AND *b“ 
BELOW, ANO APPLY A COATING AS SHOWN IN DETAIL *F*TO ALL TERMINALS 
CONTAINING INSULATED WIRE . 

CL . MIX COMPOUND USING J-45L OF ITEM (fa) FOR USE IN AREAS WHICH ARE HOT 
REAOILY accessible. 

b. MIX COMPOUNO USING 5-4% OF IT1 m(sb) FOR ALL AREAS OTHER THAN LISTED M*<L* 
ABOVE. 

CURE APPLIED COATINGS AT IBO°± 10* F FOR A MINIMUM OF 24 HOURS- 

21. APPLY A UNIFORM THIN FILM OF ITEM (ZB) TO SCREW THREADS. 

22, APPLY A -UNIFORM THIN FILM OF ITEM (*&) TO £CR«W THREADS ANO UNDERSIDE OF SCREW 
HEAD- 


.26 

.02 



DETAIL P 

(•071 8-OBI CONFIGURATION ONLY) 
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DO NOT RENKWE BURRS 8 
SHARP EDGES FROM THESE 
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DETAIL D 

TYPICAL INSTALLATION 

SEE. NOTE ft i 
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TABLE H 

r SELECTION CMART(f|) 


TABLE I 


MIDDLE. 

AND 

OUTLR 

GIMBAl 


stable. 

ME MBF.R 


CABLE CLAM p y^) 
PART NO OtA HEP 
iQOO 2.2.Q- I */iC 


00 NOT REMOVE BURRS 8 
SHARP EDGES FROM THESE 
HOLES 



DETAIL D 

TYPICAL installation 

SEE NOTE G 
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DOCUMENT CVAA.RT _ 

» . . t_- .• hot NO. I SC HE ISA AT\C (R LF PR OC S^ EC 
.c,.- ■ w-| j ZOISCd'S PSZ.OIGGOI 

acne.GOi-o'a.i ; t o\ac a _ pszoxq'^a 

acvacox O^l BOVBC'S ZOift'iO' 

EQiac oOv-Q Ai ~ ~-£d' b g _jp-sjacicvsB^ 

~B0\BCCI-OSl 1 ZCift GiG_ PS 2-0 

^.CXS Q>OI-OC,\ aOiS OXB __ _ P^ZOKLlB* 

201 86 01-071 _ 20186 1 8 PS 20 l fei5E 

^oiawdToai 20186ie psioisid* 


/’ 


if 




1. ;•? 
1 - 


r W T CW RR C T MG M ACCORDANCE WITH M1L-0-7D37T 

t. COMPLETED ASSEMBLY SHALL BE TESTED M ACCORDANCE WITH, AND SHALL MEET THE 

REQUIREMENTS V’EOFitD N 'ViE APPLICABLE CPEC\F\CAT\ON aEE DOCUMENT CHART 
•3 • SCREW TORQUE REQUIREMENTS *T% 

A.__ 2 0 iN-LB AT FINAL SEAT;NS,NQT TO EXCEED '* . 

' ~Yo N-LB WHILE ENGAGING PINS 

8. 3.S >N-*~B ' 

C. BO IN-lB ■ * 

Q, K3.0 1N-L8 • - * 

' |. SD.OiN-LB 

R TO.O IN-LB 
Q. BO O IM-LB 

- 4. ITEM ( 55 ) -TO BE SELECTED FROM TABLE 1 AT ASSEMBLY, CLAMP TO PREVENT 
CABLE MOVEMENT , BUT MUST NOT PkhtQH WIRES. 

BALANCE WEIGHS TOBE ELECTED FROM APPLICABLE OR AW I NOS AND INSTALLED AS 

B. SECoRl BALANCE*Wt*GHTS ITEMS THRU yAL.' TC STABLE MEMBER AND ““ ' 

-* QIMBAlS with SCREWS PROM TABLE H . INSTALL ITEM t t> ) AT REQUIRED 

LOCATIONS on MIDDLE AND OUTER QlMBALS. SEE DETAfCD FOR NSTALlATION 
DATA. CAUTION ' DO NOT NSTALL ITEM (>l) IN LOCATIONS ThAT WILL PREVENT 
PREE ROTATION OP GIMBALS. 

t BOND ITEMS C&J AND tQ ITEM ^ I ) UsTnG ITEM^IA). ACjOiNfNQ LDRT4CCS Or 
TEMS ***- ©ONDLD.TO EACH OTHER 

B. MARR CHARACTERS MI< * H COLOR BlACK a? LOCATIONS SHOWN PER NO 1002JDI1 

si engrave Characters high and fiu.,coloa black per no iooeois 

5 IO. STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PRLALiGNEO ASSV NASA DRAWING 140.2018639 
OR TOC 750 Jf4 APPROPRIATE BV OCRS Pt K ND 100?.0l*3 
\\. COOLANT PASSAGES SHALL MEET ThE CLEANLINESS REQUIREMENTS OF 

NO IOO 12.2.3 WHEN l T EMS 6 Oj.07) AND (^40) ARt ASSEMBLED TO CASE , ITEM (T) 

Y2. protective cover,electrical, part no n as-g-lo-ig-igs, protective 

COVER ,C00LRNT % NASA DRAWING NO ’.OOI4D4 .AND MO JNTtNG PAD CAP 
„ _ NASA DRAWING NO. 201081«-Cl J TO BE REMOVED ONLY WHEN 

1 REQUIRED DURING TEST AND INSTALLATION,OR TO PROVIDE HEATER 
, POWER TO iNUftlAL COMPONENTS,CABLE ON COVERS <0014 34 NOT TO BE 
BEMOJED UNTIL IMMEDIATELY PRIOR TO INSTALLATION 
' 11, TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN lEO*F AND I40*F. 

PlP PRE ALIGNED ASSEMBLY NASA DRAWING no 20 Aw-39 OR Z0OH3O MUST BE Rf CALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. iRiQ PR E ALIGNED ASSEMBW . NAS A 
DRAWING NO. EO 2 >300 MOST BE RECALIBRATED iF'T EMPERATIJRE EXCEEDS 
40* F TO IGO'P RANGE 

-16. USE NASA DRAWING NO. “2016 . 'G, GtMBAL ASSLMBwY OUTLINE FOR REFERENCE 

IS. SEE NASA DRAWING NO BOlBGOS TOR INSTALLATION INFORMATION 

IQ. IRiQ PREALiGNFD A\VY NF,SA DRAWING, NO. E0 2lSOO-OS\,O«V|,oSI % OWI,0Tl MAY SC 
USED N -Oil AND - oil r ONFiGVJRPTION OF THIS ASSEMBLY 

IT. APAY SCALING COMPOUNO PER NASA DRAWING NQ IOOG338-000 TD SfCURF PRECISION 
Rf SOLVf R A DJUST POT SCREW HEADS 5M3 St?QU£NT TO ISS LEVEL ADJUSTMENT. 

IB. TAPE (*3) SHALL Bt UStOAS REQUIRtO TO RtSTRICT MOVEMENT OP THE MAftNCBB 

IN T>if Cable clamp. 

19. IRIS PRE ALI6NCB ASSEMBLY NASA BRAWM6 NO. tOt 1500-0*1 OR 071 MAY BE USED 

INTERCHANGEABLY. _ _ _ _ 

tO. APPLY CONPORMCO COATIN* OP ITEMS (S3),(»*), (ST ) ,(>§) PREPARED IN ACCORDANCE 

WITH NO 1001009* METHOO J , STARiNQ COMPOUND, iTZtPtAS NOTED IN *a* AND "h" 
BELOW, AND APPLY A COATING A* SHOWN IN OETAIL °P”TO ALL TERMINALS CORTAININS 

insulated wire,an0 to all turret type terminals on pi pa suspension mooules as 

SHOWN IN DSTAIL 

a * R*AO < iLr P ACC»SS* , Btfl J ’ 4# * 09 ,TBM © WO% WSB * W which ARB NOT 

D. MIX COMPOUND U9INS S-fc* OP ITEM (gj) P«R AU. AREAS OTHER THAN LISTED IN’a" ABOVE. 
. CURE APPLIED COATINGS AT ISO«± lO« P POP A MINIMUM OR Z4 HOURS• 

21. APPLY A UNIFORM THIN FILM OP ITEM (wo) TO SCREW THREADS. 

22. APPLY A uniform THIN FILM OR ITEM (*0) TO SOUW THREADS ANO UNDERSIDE OP SCREW 
HEAD 


-0B3I- 



SFt IH 3TF.S 

ANO 21 
* PLACES 


® l 


i "CD 

SEE NOTE 5C 
ANO ZZ 



iTe note it 
»z places 
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TABLE Q 

SCREW SELECTION CHART (32) 
"PART N O- luSED ON 

- MIDDLE. 

-:£- AMD 

-:2- OUTER 

-!;— * - GUViaAL 


STABLE 

MEMBER 


TABLE I 

CABLE CLAMP (23) 
~~ PART NO. OlA REF 

.OCOIZOT '/IC 


DOCUMENT CV\*\RT_ 

.ViEVSLY NO- j SCHEMKT\C (REP 1 PROC SPEC 


2Q\6G0\-Q2I 
ECVe,CO\-Q'g>V 
I £0\SQ,Q\-04-> 
i20\&GO\-05\_ 
Z.Q\ < e>Q>Q\-OQ.\ 
2 018601-071 
2018601-08! 


2Q\ftQ\S 
2Q\ec fe 
Bs \e,^> s_ 

BO\fcC \g> 

20lBQ\B 

20186 18 
ZOI 8616 


P3 20\6G0I 
PS'2-ONi'SA 
Pa 2.016GO\ 
P5 2G\G\S2 
PS 20 S\SB 
P32QIQX B4- 
' PS20I6I52 
PS 1016154 


3^ 


r. ncR p nrr owe m accordance with irl-o totzt _ 

t completed assembly shall be tested in accordance with, ano shall wey tme 

REC , J , H c MENTS a:-APEC'TIED MTBE. nppLICA&lE 3PEC\F\CATVON see document CHKRT 
3. SCREW TORQUE REQUIREMENTS *7% 

A. 2 D IN-LB AT FINAL SEATING,NOT TO EXCEED 
I O IN-LB WHILE ENGAGING PINS 

B. 3.S IN-LB 

C. 5.0 IN-LB 
D IC.O IN-LB 
E. 30.0 IN-LB 
P. 70.0 IN-LB 
G- BO O IN-LB 

< (TEM ( 23 ) TO BE SELECTED FROM TABLE X AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MOVEMENT , BUT MUST NOT PINCH WIRES. 

5 . balance weights to be selected from applicable drawings and installed as 

REQUIRED FTEM{y$? NAS A DWG NO I0002GO UTE Ka0G 2G0-TTHRUM3 O02QC VEO N LY. oEE NO^E 6 
C . SECURE BALANCE WEIGHTS ITEMS (m )THRU 14(5)TO STABLE MEMBER AND 
GIMBALS WITH SCREWS PROM TABLE XL . INST ALL ITEM (Tu AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE OETAILU FOR INSTALLATION 
DATA. CAUTION : DO NOT INSTALL ITEM (sT) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

7. BOND ITEMS pT) AND TO ITEM (T) USING ITEM(k). ADJOINING SURFACES OF 
1T£MS (TF)-l-(lsyTOBE BONDED TO EACH OTHER 
B. MARK CHARACTERS COLOR BLACK FT LOCATIONS SHOWN PER NO 1002019 

O. ENGRAVE CHARACTERS -',4 HIGH AND FILL,COLOR BLACK PER ND I0O2.OIB 

ID. STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSV NASA DRAWING NO. 2018639 
OR 200730 IN APPROPRIATE BLOCKS PER ND 1002.0IB 

11. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF 

ND IOOZ223 WHEN ITEMS (iq),mt) AND (|o) ARE ASSEMBLED TO CASE , ITEM CD 

12. PROTECTIVE COVER,ELECTRICAL, PART NO NAS-620-iG- IGS,PROTECTIVE 
COVER , COOL ANT , NASA DRAWING NO 1001404, AND MOUNTING PAD CAP 
NASA DRAWING NO.ZOI&QtG-OU TO BE REMOVED ONLY WHEN 
REQUIRED DURING TEST AND INSTALLATION,OR TO PROVIDE HEATER 
POWER TO INERTIAL COMPONENTS,CABLE ON COVERS 1001404 NOT TO BE 
REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALLATION- 

13. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN \20*F AND I40*F. 

PIP PREALIGNED ASSEMBLY NASADRAWING NO 208639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. iRlG PREALiGNED ASSEMBLY NASA 
DRAWiNG NO. 2021300 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 
40* E TO IGO’F RANGE 

(4. USE NASA DRAWING NO. 20IBGIG, GtMBAL ASSEMBLY OUTLINE FOR REFERENCE 
IS. SLL NASA DRAWING NO tOlBGOS FOR INSTALLATION INFORMATION 
IG. IRlG PREAUGNEO ASVY NA.SA DRAWING XN0.2O2l’SOO-O3\ ,04-1,OBI,OGI,071 MAY M 
USED N -Oil AND-O'SI CONF\GORAT\ON OF THIS ASSEMBLY 
17. APR.Y SEALING COMPOUND PER NASA DRAWING NQ IOOG338-000 TO SECURE PRECISION 
RESOLVER AOUUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

IS. TAPE (> 3 ) SHALL BE USED AS REQUIREO TO RESTRICT MOVEMENT OR THE HARNESS 
IN THe CABLE CLAMP. 

19. 1*16 PAE-AUGMED ASSEMBLY NASA SHAWM'S NO. EOHSOO-OSl OR 071 MAY BE USED 

INTERCHANGEABLY. -- ,-. ,-- --- 

fa APPLY CONFORMED COA7IN6 OF ITEMS ( 55 j.C84). (S7 ) ,(S 8 ) PREPARED IN ACCORDANCE 

WITH NO 1002 009, METHOO J , STAKING COMPOUND, ITCEPTaS NOTED IN *a* AND *b" 
BELOW, ANO APPLY A COATING AS SHOWN IN DETAIL *P*TO ALL TERMINALS CONTAINING 
NSULATED WIRE,AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES AS 
SHOWN IN DETAIL '*G? 

a. Ml* COMPOUND USING 3-4 96 OP ITEM (oS) POE USE IN AE&AS WHICH ARE NOT 
REA OILY ACCESSIBLE. 

t. MIX COMPOUND USING 9*6* OP TTM (gjj) FOR ALL AREAS OTHER THAN LISTED IH *0? ABOVE. 
CURE APPLIED COATINGS AT IBO°± 10* F FOR A MINIMUM OF 24 HOURS* 

21. APPLY A UNIFORM THIN FILM OP ITEM (feo) TO SCREW THREADS. 

22 APPLY A UNIFORM THIN FILM OF ITEM (60) TO SCREW THREADS ANO UNDERSIDE OP SCREW 
HEAD- 
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TABLE tt 

SCREW SELECTION CWART(32) 

1 PART 

NO. 

USED ON 

1001468-1 

MIDDLE 

AND 

OUTER 

GIMBAL 


-2- 


-3 


1 -4 


-5 


-6 



-T 

STABLE 


’ -10 _ 

MEMBER 

|lO\lC2S - 11 



TABLE I 

CABLE CLAMP (?$ 

PART HO. I 

Ol A REF 

1000220-1 "I 

'/.« 


-2 

V^2 


-3 

'/s 


-13 

VS2 


-4 

VlG 


-14 

T /32 


-s 

V4 


-IS 

"V32 


-G 

57»g 


-IG 

’ f /32 


-T 

V» 


DOCUMENT CUAvRT 


ASSEMBLY NO. 

SCHEM ATIC (REF 

PROC SPEC 

zoisca\-o»i 

2016 GVS 

PS20ISG01 

2OI3G0I-02! 

20I8G18 

PS20\Sl , 5>4 

20I660I-0SI 

20IBGIS 

P* 2016G0I 

20\SG0\-O4l 

20180,18 

PS 201GIS2 

20IBGO1-0S! 

ZOIBGiB 

PS2GIGIS2 

20\BG0I-0GI 

20IBGIB 

PS201GIS4- 

2018601-071 

201 86 16 

PS20I6I52 

2018601-081 

201 8618 

P310I6I 54 


C 





A 




B 




A 


«. 

I 

3. 


4 

5. 

«. 


a. 

o. 

to. 


13. 


14. 


»G. 


IT. 


IS. 

19. 

to. 


21. 

ft 


INTERPRET DWG IN ACCORDANCE WITH MIL-0-70 32 f 

COMPLETED ASSEMBLY SHALL BE TESTED M ACCORDANCE WITH, AND SM*J_ WET W€ 
REQUIREMENTS A.3 SPECIFIED 'NTHE APPLICABLE SPECIFICATION SEE DOCUMENT CHISKT 
SCREW TORQUE REQUIREMENTS *7% 

A. 2.0 IN-LB AT PINAL SEATING,NOT TO EXCEED 
I O IN-LB WHILE ENGAGING PINS 

B. 3.3 IN-lB 

C. SO IN-lB 
D IC.O IN-lB 
E. 30.0 .It-LB 


: SEE NOTE G 


F. 70.0 IN-LB 
G- 00-0 IN-LB 

ITEM ( 25 ) TO BE SELECTED PROM TABLE 1 AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MOVEMENT , BUT MUST NOT PINCH WIRES. 

balance weights tyo be selected prom applicable drawings and installed as 

SECURE BALANCE WEIGHTS ITEMS (jg) THRU (£o) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS - ROM TABLE H . INSTALL ITEM (SO AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE OETAlUD POR INSTALLATION 
DATA. CAUTION : DO NOT INSTALL ITEM (sT) \N LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

BOND ITEMS (T?) AND TO ITEM CO USING !TEM(j4). ADJOINING SURFACES OF 
!T£MS p2) + QtQ 70 BE BONDED TO EACH OTHER 

MARK CHARACTERS || HIGH COLOR BLACK AT LOCATIONS SHOWN PER NO IOOEOIB 
ENGRAVE CHARACTERS ^ HIGH AND PILL,COLOR BLACK PER HD100201D 

STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSV NASA DRAWING NO. 2010*39 

OR 2001730 IN APPROPRIATE BLOCKS PER NDIOOEOIB 

coolant passages shall meet the cleanliness requirements of 

NO '002223 WHEN ITEMS (io),CiT) AND ( 20 ) ARE ASSEMBLED TO CASE, ITEM (T) 

PROT ECTIVE COVER, ELECTRICAL, PART NO NAS - 320 -IG - IGS, PROTECTIVE 
COVER ,COOLANT ,NASA DRAWING NO. 1001404 , AND MOUNTING PAD CAP 
NASA DRAWING NO. 2018816-011 TO BE REMOVED ONLY WHEN 
REQUIRED DURING TEST AND INSTALLATION,OR TO PROVIDE HEATER 
POWER TO INERTIAL COMPONENTS,CABLE ON COVERS 1001404 NOT TO BE 

Removed until immediately prior to installation 

TEMPERATURE OP ASSEMBLY MUST BE MAINTAINED BETWEEN I20’F AND 142 *F. 

PIP PREALIGNED ASSEMBLY NASA DRAWING NO-208639 OR 2001730 MUST BE RB CALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IR1G PREALIGNED ASSEMBLY NASA 
DRAWING NO. 2021300 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 
40* F TO IGO'F RANGE 

USE NASA DRAWING NO. 2D1BGIG, GlMBAL ASSEMBLY OUTLINE FOR REFERENCE 
SEE NASA DRAWING NO tDIBGOS FOR INSTALLATION INFORMATION 
1R\G PREALIGNED ASS'Y NASA DRAWING 740.2021*300-OSI ,041,0*31 ,OGl,071 MAY SC 
USED N -Oil AND -03! CONFIGURATION OF THIS ASSEMBLY 

APR.Y SEALING COMPOUND PER NASA DRAWING NQ 1006338-000 TO SECURE PRECISION 
Rf SOLVE ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

TAPE (»3) SHALL BEUSBOAS REQUIR40 TO RESTRICT MOVEMENT OR THE HARM EBB 
IN THE CABLE CLAMP. 

MB PAE-ALIGNED ASSEMBLY NASA BRAWM4 NO. 2021500-0*1 OR 071 MAY BE USED 
interchangeably. 

APPLY CONFORMED CQATIN* OF ITEMS (Ts).C»^).C»TX(7y)PREPARED IN ACCORDANCE 

WITH NO 1002 009, METMOO J , STAKING COMPOUND, f*£lPYAS NOTED IN *a* AND *b“ 
BELOW, AND APPLY A COATING AS SHOWN N DETAIL *P' , TO ALL TERMINALS CONTAINING 
INSULATED RlEEfANO TO ALL TURRET TYPE TERMINALS ON PtPA SUSPENSION MOOULBS AS 
SHOWN IN DETAIL *«C 

a ‘ ElA0^L-T P ACcSssfBli. , ‘ 4 ^ Or ,T * M ® WO * «•« * N ***** "*««« **• **>▼ 

fe. MIX COMPOUND U9MB 2-fc* OF HEM ® FEE ALL AREAS OTHER THAN LISTED IN *&* ABOVE. 
CURS APPLIED COATINGS AT IBO«± 10* P FOR A MINIMUM OF 24 HOURS- 
APPLY A UNIFORM THIN FILM OF ITEM QbO) TO SCREW THREADS. 

APPLY a UNIFORM thin film of item (5S) to SCREW THREADS and underside of SCREW 
MKAD> 


.28 

.42 
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DETAIL D 

typical installation 

SEE. NOTE G 



SEE NOTE 3E 
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, AL REVISED TORN 26126 
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SEE NCfTE. 7 


SEE NOTE 3F 
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iAY AEVISEP PWtTPEE3J3Se 
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* \$% 

IVT67 


■ AAL« HI 1 »r 
JFC« »C J* 


11 MOTE 3E 
it n>cts 






SEE NOTE SB 

XPLACE.% 


-H c "YIL 


iM^L^KJL^CJLLlEDCiini ll-Min 

^gSgggggpi™ 


(V Ml 


taenrammmropi 


SQJCUDQnaGaCElEQ 


GaCED 53 H 3 l 

DOBB 


m 


®C 

SEE NOTE SC 
G PLACES 
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SEE NOTE \Z. 
Z PLACES 





| Af W j F\J K I nj V 


i3C^HC&JI^S3I^Q£ 


SEE NOTE 7 



ZPLACES 



SEE NOTE 3 F 
* 2 . PLACES 


REPLACES RLV T 

W\TH CHANGES 



- -u_-=. 

■ a/^ia/r a/p 
l 411^ A/R 
VP-A/R A/R 


A/R A/R A/R 

**£/r[_a/p 
A/R iA/rTa /R 


3 GREASE, MOLY BDENUM OISULPIDE 

7_ StUCA,PULVERtBBP.PVHO&gN>C 

•- I _ COLORANT 

Lll_ CURING AGENT 

_Zj_ EPOXY R F5TN 

*031 _ OUTER A XIS ASSEMBLY 

25 TYPE ACT TAPS, ADH .EL EC. PRESS SENSITIVE 
OSEFNOTF (7 SEALIN G CO MPOUND SILICONE ROBBER 
EE NOTE -4 iRltPREKV.kC.NEb ASSY 
41 MOTE ISAlff I Rlfa PFC ALIGNED LCV Y 

O^V SEE NOTE IS IRlt PREALIGNEO KSS'V _ 

«l SEE NOTE IS CALIBRATED PIP AS^Y 

<1 SEE N OTE IS CALIBRATED PIP ASSY .. ~ .. ' ‘ 

r -KSE LOvER as-Ie vibly 

tl _tGSA. TORQUE MQTQWOU ? Eft AXI S 

iCE NOT E t _SCREW, H EX , SOO HO SELF-LKG 

| dQiSSS* - SEE NOTE S WEIGHT ,~BAlkNC~E 5/M ~ ~ ' 

§018612-041_K5SA RESOLVER OUTER AXIS 

200602-021_OUTER AXIS ASSEMBLY 

ZQlBaSV SEE NOTES WElGHT.BALANCE OUTER TIMBAL " 

IOOQggO-^€ NOTE *, W gR5*r, B*LANC* -» - 

CQvp. 6'52 - SEENOTES WEIGHT,BALANCE S/M 
2CI86S. - SEE NOT ES WEIGH T ,B A LANC E SAvi ~ "‘ T 

IOOOZGS-SEE NOTE S WE IGHT BALANCE OUT AND MID'GlMB aI 
IOOO 2 GZ - SEE NOTE S WEIGHT, BALANCE MID &IMBAL I 
QOQZGl -SEE NOTE S WEIGHT,BALANCE'MID GIMBAL | 


4 4 _ 4 _ 

4 4 4 

_2 2 _ 2 _ 

_G 6 C 

3 t 36 BC 

12 12 '£ 

A/R A/R A/R 
2 2_Z 


IOO I4 SB-SEE NOTE t 
00661- 6 SEE NOTE G 

IOOO 2.2.2, __ 

JOOOZZO - S EE NOTE » 

1000022_ 

20167 SS _ 

IOOG7aS-\6 _ 

'OlQB^I-lZ _ 

1010 6*31-1 _ 

0 01468-1 _ 

IOOI4BS-46 


ICHtaCJESilQQE 


VIEW E“E 
^ale \/z 

FOR 031 , OS CONFIGURKDOMS 


IQOI 46 S-IB _ 

MIL-L-4S43 
;OOQtSB-lfr 
IOOOISS-17 * 
iOOO\SS-G 

I OOQ ISS-5_ 

IOOO ISO-IS 

1010666 _ 

ZOI 8 B OG_ 

^20 IS SO S_ 

2 .QIB7T5 _ 

TOOOISS _ 

ZOI67 TS 

ZQU6BI8 

20I6^GS 

EO'S774 

■^OlBGOS-OU 

ZOlSGiE-OU 

EOlBTlO 

2OIBG0Z-OU 

LOIS73B-OU 


5 CRE W.HEt.SOC HEAD,SELF-LMG 
nut, plan CLMCH 
WASHER,CABLE CLAMP 
CLAMP, CABLE t 

PLATE , INFORMATION _ ~ 

PLATE .IDENTIFICATION 

SCRLW.BLTTQN no. Hex ,SOC _■ 

SCREW,BUT TON HO. SELF- UCC.SOC.SPLINE " 

aCREVABUn ON HQ,SEL T- LKfc.tPC.SPLINE 
SCRI A. HEX SOC HCAD 

SCREW, HEX SOC HEA D_ ’ 

SCREW,HEX SOC HEAD 
L UBRICANT .DOW C ORNING MOBS 
packing , preformed *o* ring ~T 

PACKI NG,PREFORMED 73 * R\NG 
PA CKING ,PREFORMED * 0 “ R> N& " 

PACKING .FRCFORMED^O *’RING 
PACKING .PREFORMED tV* RING 
ADHESiVE " 

I NSULAT ION CASE HEAT FXCVifL H'l 
INSULATION C ASE HEAT EXCH CR H.\ ~ 

COVER ACCESS RS VR MODULE 
.COUPLING, HALF.QUICK DISCONNECT j 
VALVE,PRESSURE A SSEMBLY T 
STRAP, 4 S 5 'K OUTEfC AJMS j 

MOUNT,CONN .RSVR OUTER AXIS ■ 

MOUNTjCONN ,T M. OUTER AXIS-f 

tG SA . TORQUE MOTOR,'SUTER AXIS ' 

TUSA,RESOLVER OUTER AXIS *“ 

CASE COVER — 

OUT ER A XIS A SSEMBLY p 

CASE CENTER .MAChVnTnG aSS^Y ‘ 


MANNED SPACECRAFT CENTER 






I fillip 


IGQOTOOI G 0 I 3000 




IN£RT\AL 

MEASURING, UKIT 

A*sSE^»'JT 


ii IatTI » 


|ZOOT 20 B!zQISOOO 


L80230 J 











































































































































































































TABLE H 


*EW SCLECTtON CHART(^f) 



TABLE I 


MtOQLL 

AND 

OUTER 

gimbAl 


^ T AWT. 

/FVBFP 


PART WO 
oOO 2.EO-I 


DOCUMENT CH^RT 


. v tVKT NCj 1 jc HEMAJtt (U- .F i P RQC "'jPE'E' 

, J — olT 

i clq v& uc.vo-a y : bcIsc. ; b' [>szo \ qj©* 

cCftCGL OSl BQvfeC «> _ »«j 20iftGo7 


I a jiegoi-oa-i 

pc-aGCH-OGi 

2010601-071 

"i0 i860t-0ai " 

20I86O M1 | 
2018601-121 
2018601-131 
2016601-141 


*2.0'^ ft_ 

_ 

z^bcvb 

20ia6'S__ 
201 0616 
2018610 _ 
2010610 
201 80 IS 
2016616 


_*•*» aciQ\sa~ 

psic> E sa 

p^aoiGUb*. 
PSaOlfe i 52 
PS 10161 34 

°S20l6l52. 

PS2016754- 
PS 2010601 


I MTpWfl CMC IN ACCORDANCE WITH MR.-0-70WT — 

5. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SMALL MEET YME 

REQUIREMENTS N'VVE. NFFL'CABt-E Y'F'.Tr A.TON -EL DOCUMENT CMNRT 

*3 -&CRLW TORQUE. REQUIREMENTS ij% 

A - 2 O-iN-LB AT PINAL. SEAT niG.NOT TO C.XCELD 
I O N-L.B WHILE ENGAGING PINS 
O. S.S IN-uB 
C. 6.0 IN-LB ’ 

O. IC.O 'N l3 

■ ! SQ.om-LB 

F. 70.0 .N-Lb 

G- 60 O IM-L6 - ~ * 

- 4k FTT.?/ (TO) to BE SELECTED prom TABLE I AT ASSEMBLY. £LAMP TO PREVENT 
CABLE MOVEMENT , BUT MUST NOT PkNCH WIRES. " ~ ” 

BA-ANCE WF’OHTS TUBE LlECTED VROM APPLICABLE DRAWINGS AND INSTALLED AS 
RESTORES ITEM-"^-LASA DWT, ^0«T?Q0 U^j000»0-^TNA>10002AKME QHUf. _L ■. - i , 

6. StCuRE BALANCE WEIGHTS ITEMS Jii)THRU TO STABLE MEMBER AMO 
M- GUABAlS WITH SCRFW5 PROM TABLE H . INSTALL ITEM (L, AT REQUIRED - 

locations : n middle and outer gimbals.see oetauIu for nstallation 

DATA. CAJT ION I DO NOT ',‘jTALL ITEM (dij \A LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

7. BOND I^EMS AND ^7^ TO ^EM I ) USING ITEM ^14). ADJOINING HIRF4CFS or 

T£MS J.Z. * . TO be son oed to each other 

B. -HAHACT*ER% high color BuACT AT LOCATIONS SHOWNPER N01OO2JDID 

3, engsavE Characters •;£ high -pill,colorBwAck per nd.coeois ** 

ia STAMP or ENGRAVE SERIAL NUMBf PS OF rtf* ©REALIGNED ASSV NASA DRAWING MO. 2010639 
OR 7 00-730 IN APPPOPRiAXE BIOCKS PER NGIGOT.OID 
II COOLANT PASSAGES shall MEET_ThE ClEANUNFSS REQUIREMENTS of 

ND IC022E3 WHEN V^EMS l»C>w,.T) AND ^£g) ARE ASSEMBLED TO CASE , ITEM (T) 

♦ 2. PROTECT WE COVER, ELECTRICAL. PART NO NAS - 67.0-iG-KiS,PROTECTIVE 

COvLR %COCL ANT »NASA DRAWING NO- iOOl4T(4 .AND MOUNTING PAD < AP 
NASA DRAWING NC2ClQeX-CU TO BE REMOVED ONLY * WHEN 
REQUIRED DURING TEST AND INSTALLATION,OR TO PROVIDE MEATFR 

POWER TO .NERTlAL C OMR ONENTS, CABLE ON COVERS GCH4 34 NOT To BE 
Rt.VC/ED UNTIL IMMEDIATELY PP OH TO .NoTALwATION 
I d. TEMPERATURE op assembly MUST be MAINTAINED BET WEEN EO*F AND 142*P. 

P.PPRE ALIGNED ASSEMBLY NASA DRAWING no. 2C»B*39 OR 2001730 MUST BE QCCAL l SEATED 

if temperature exceeds t hese limits. iRiq preaugnld assembly nasa 
DRAW.NG NO. ZOEiSOO MUST BE RECALIBRATED ,F TEMPERATURE EXCEEDS 

*0” F T ICO* P RANGE 

*4. USE NASA DRAWING NO. TOIftCiG GlMBAL ASSEMBLY 0LT..INE FOR REFERENCE 

IB - NASA DRAWING NO SO 166 OS FOR INSTALLATION INFORMATION 

IQ. I*VQ PREAL GWO ASVt NASA DRAWING MO. EODSOO-OS\,041,0^1 ,OG»,071 MAY 1C 
-SED M -Oil AND-C."SI r .ONGSURATION O© Th'S ASSEMBLY 
17. APR./ SEALING COMPOUND PER NASA DRAWING NO 1006336-000 TO SECURE PRECISION 
RF SOLVE RAOlUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

IB. TAPE (ft3J SHALL BE USED AS REQOIRSO TO RESTRICT MOVEMENT OP THE HAR4CM 
IN THE CABLE CLAMP. 

IB. IftW PRE-ALKAJCD ASSEMBLY MRSA 1MWNS NO. EOElSOO-OSl OR 071 MAY BE USED 
interchangeably. 

i!™ Z^Z*** 0 ” ,,,M * ©.©.©.(3) "W««ei> «• KCO.D-KI 

WITH NO 1002OOB, METMOO J , STAKING CI^OuSnS/fetPYTLS NOTED INVANO 'b“ 

BELOW .AND APPLY A COATING AS SHOWN W DETAIL *R-TO ALL TERMINALS CONTAINING 
INSULATED Hire, ano toall turrit type TERMINALS on Pi PA SUSPENSION NODULES as 
SHOWN IN DETAIL G. ** 

RlAO^L^ACClBstBtfl. j ' 4# ^ 09 ,TBM (£D * 0 * WS* '* AEBA3 RWCH ARE NOT 

rtj* ^L C .°^ UM0 “*** 5 * fc * °* ^ ® W 4CL AREAS OTHER THAN LISTED IN *a-ABOVE. 
CURB APPLIED COATINGS AT IBO°±lO # P FOR A MINIMUM OF 24 HOURS- 
21. APPLY A UNIFORM THIN FILM OF TY*M (so) TO SCREW THREADS. 

**• A UNIFORM Thin film Of ITEM (40J TO SCREW THREADS AMO UNDERSlOE OF SCREW 

2S> !!ic O r R ^ AL,<iN€0 ASSEMBLV * kSk 0RAWIB4 MO. 20C I BOO-Oil,-OSI, -071 MAY BE USEO ' 

' N TsKCHAIlVt Aoi,y« 
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TABLE H 


IsCAEW SELECTION CHWrr(32) ~ 


TABLE I 


MIDDLE 
AND 
OUTER 
GlM BAL 


CABLE CLAMP (jig) 
PART HQ. Qi A REF 

10002 . 2 . 0 ' 1 l 7ic 

H_ i . -z — 


/- *9 OUKTHRU 

V\ / DO MOT REMOVE BUNNS S 

XV sharp edges from these 


STABLE 

MEMBER 



DETAIL D 

TYP\CAL INSTALLATION 
SEE NOTE G 


DOCUMENT CWAvRT 


^ ASSEMBLY NO- 

c : C'SGCv : OU 


2016001-021 
ecmsgov-obi ' 

20 >6 0,01-041 

2Q\BCOV-OSV 

2 -C^BQ,OI-OG> 

201 8 601-071 
zoiflfeoi-oer 
2018601-111 
2010601-111 
2018601-151 
£018601-141 


SCH EM ATIC (REF 

2 oisg\s _ 

ZOI6G6 _ 

2o\bg>5 

ZOiBGVft 
ZO\B G\B I 
2 .QISGV B_, 

ZQI66I8 
£01 8618 
2018610 
2018610 
2 018615 
£018618 


PROC SPEC 
p*» 2 o»sgoi 
Pvacv^SA 

F* 2 QiSGQI 
F5 2QiG>S2 
Q>5 2 
PS20IGIS4 
PS 20161 52 
P310I61 54 
P S 2016152 
PS20I6154 
PS20I8601 
PS 2016154 


Ak^ 



INTERPRET OMG M ACCORDANCE WITH MS.-0-703Z7 

COMPLETED ASSEMBLY SHALL BE TESTED M ACCORDANCE WITH, AND SHALL MEET SHE 
REQUtRCKOrrs AS SPECKED vNTHfc APPLICABLE. CPECVEVCWVON %E£. DOCUMENT CltPfVf' 

. SCREW TOR SUE REQUIREMENTS *7% 

A. 2 0 IN-LB AT FINAL SEATING,NOT TO EXCEED 
I O IN-LB WHILE ENGAGING PINS 

B. 3.5 in-lb 
c. 5.0 IN-lB 
D 10.0 IN-LB 
E 5G.OUArLB 
P. 70.0 IN-LB 
G- SO-O IN-LB 

ITEM @) TO BE SELECTED PROM TABLE I AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MOVEMENT * BUT MUST NOT PINCH WIRES. 

BALANCE WEIGHTSJTO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED ML 

REQUIRED FFEMj jRt?NASA' SWG NO IOOQ2GO TflT m007 AO iTHRUinr irj lCQ It tmu. SEE NOTE G 

SECURE BALANCE WEIGHTS ITEMS (m)THRU £c) TO STABLE MEMBER AND 

GIMBALS WITH SCREWS FROM TABLE H . INSTALL ITEM (TT, AT REQUIRED 

LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE OETAlUD FOR INSTALLATION 

DATA. CAUTION *. DO NOT INSTALL ITEM (JT) IN LOCATIONS THAT WILL PREVENT 

FREE ROTATION OF GIMBALS. 

BOND ITEMS (TIT) AND TO ITEM (T) USING ITEM (^ 4 ) . ADJOINING LtIRrA CCS OT 
ITEMS (7 F)g(!S) TD BE. BONDED TO EACH OTHER 

mark characters h»gh color Slack at locations shown per no iooeois 

ENGRAVE CHARACTERS HIGH AND FILL,COLOR SLACK PER ND 1002015 
* STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASS*Y NASA DRAWING HO. 20MCJ9 
OR ZOOiTSO INAPPROPRIATE BLOCKS PER NO 1002.01®) 

COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF 
NO 1002223 WHEN ITEMS (ioXlir) AND ( ,20 ) ARE ASSEMBLED TO CASE , ITEM (T) 

. PROT ECTIVE COVER, ELECTRICAL, PART NO NAS - 52.0 -IG - IGS, PROTECTIVE 
COVER >COOLANT ,NASA DRAWING NO- \OOl454 , AND MOUNTING PAD CAP 
NASA DRAWING NO.20J0BIC- Oil TO BE REMOVED ONLY WHEN 
REQUIRED DURING TEST AND INSTALLATION,OR TO PROVIOE HEATER 
POWER TO INERTIAL COMPONENTS,CABLE ON COVERS 1001404 NOT TO BE 
REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALLATION 

TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN HO*F ANO 142*F. 

PIP PRE ALIGNED ASSEMBLY NASA DRAWING NO- 2C IB639 OR 2001730 MUST BE MCAUB0KT1P 
IF TEMPERATURE EXCEEDS THESE LIMITS. lRl& PREAUGNED ASSEMBLY NASA 
DRAWING NO. 2021500 MUST BE RECALIBRATED SF TEMPERATURE EXCEEDS 
40* F TO IGO'F RANGE 

USE NASA DRAWING NO. 2DIBGIG, GlMBAL ASSEMBLY OUTLINE FOR REFERENCE 

52X NASA DRAWING NO SOIBGOS FOR INSTALLATION INFORMATION 

IRVG PREA.LIGNED ASSY NASA DRAWING MD.Z02IS00-051,04l,o’SI.OW,OTl MAY 1C 

USED N -OH AND-O'SI CONFIGURATION OF THIS ASSEMBLY 

AHEY SCAJNG COMPOUND PER NASA DRAWING NQ 1006336-000 TO SCtURE PftOSION 

RfSOLVER^aWST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

TAPE (*s) SHALL BE USBOAS REQUUWO TO RESTRICT MOVEMENT OP THE MARMCGB. 

IN THE CABLE CLAMP. 

MB PXE-ALI6MCS ASSEMBLY MR9A BBAWSI4 KMX 2021500-0*1 OB 071 MAY BE 
interchangeably. 

AFPLY CONFORMED COATING OF ITEMS ©,(**),©).(7S) PREPARED W ACCORDANCE 

MTM NO 1002009, METHOD J, STAKING COMPOUND, EIRepYTCs NOTED IN *a* AND ‘to* 
BELOW, ANO APPLY A COATING AS SHOWN N DETAIL *P"TO ALL TERMINALS CONTAINING 
INSULATED RIBS,ANO TO ALL TURRET TYPE TERMINALS ON Pit* SUSPENSION MOSULES AS 

shown in detail *%" 

a * RlAO^^t^SsS^B. t" 4 ** 0 * ,T *M (TS) POE USE IN AREAS WMCN ARE NOT 

to. MIL COMPOUND US INS S-fc* OP H*M ® PER ALL AREAS OTHER THAN LISTER IN *G,“ ABOVE. 
CURE APPLIBO COATINGS AT IBO*±IO*P FOR A MINIMUM OP 24 HOURS. 

APPLY A UNIFORM THIN PKJtf OP ITEM (*o) TO SCREW THREADS. 

APPLY A UNIFORM THIN FILM OF ITEM $0) TO SCREW THREAP* A HO UNDERSIDE OP SCRW 
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SEE NOTES 
ANO 2l 
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SEE NOTE SC 
AND 22 
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DETAIL <3 
FIGURATION) 


2& IRIS PREAUGNED ASSEMBLY NASA DRAWING NO. 402I»00-OBI,-05I.-07I MAY BE USED 
INTERCHANGEABLY. ’ D 




rjgL i 











































20lbG>0l 






















































































l"TL 








-Ji 






00 

V 




TABLE H 

bCREW SELECTION CHAKT(yT) 

KmkI NO. 

uuLL> ON 

•001488-1 

middle: 

AND 

OUTLR 

gimbXl 

stable 

MEMBER 

.i.•* ... 

1 *3 .... 

i -4 

-5 

-6 

7 

1 -10 

c. • . . , *s - u 


TABLE I 

CABLE CLAMP (|£) 

part ho. 

U»A REF 

•000 2.2.0-4 

‘/IG 


, 2 



-s 

’/6 


-VS 

VS2 


-4 

VlQ, 


-\4 

T /S1 



_/4_ 


.. ^32 


^*1 3/iG 


-IG 

M /B2 

1 _ i 

7 

_*/^ 


DOCUMENT CUALRT 


. I I 

': I' 


i- c 


t. . but NO 

SCHEMATIC (R€F 

PROC SPEC 

..O'** - • 

cZ*6GvS 

PSEOVSGOI 

^OVLGGl 02.*.' 

2CV6G 6 

PS2G\«'S4 

aCvEGOv-OBI 

BOVB^'S 

p S 20i6GQi 

cUvEGCx-OA-l 

20VfeC'6 

PS EOIGIS2 

^OvSCCVQBV 

^ 2C'BGVB 

PS 20 GVSB - 

^.QVSQOI-QGl 

tQvBQ'B 

PSBOIGVBG 

2OI8GOI-07I 

201 86 >8 

*652016152 

J0I8GOI-08I 

_20» 8618 

PS 10161 54 

2018601-111 

_ 2018618 _ 

PS20I6I52 

2010601-121 

~ 20(8618 

PS20I6I54 

20I860I-ISI 

20186*15 

PS2tJ1860l 

20I8S.0I-I4I 

2.0186 >8 

PS 2016(54 

201860*151 

2021398 

PS2016I52 

20I860I-IGI * 

I 2021398 

PS20I6I54. 

2018601-171 

20214*02 

PS 201860! 

2016601-181 

2021398 

PS 2016154 
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B ITIJW W C T BMC m ACCORDANCE WITH >*.-0-70327 — 

completed assembly shall be tested m accordance with, ano small wee t she 
REOUIREJOITS --•■aPCC^it.O N ViE LPPUCKBUE. CPEOFvcat*»| btjc. DOCUMENT CH#**T 
6 CRE.W TOROOE REQUIREMENTS *1.1 

A v ja_0.jW-LB AT FINAL bLAT NG.tsiOT TO L»CtLo 
i’ o .N-LB WHILE ENGAGING PINS 

B. S.S iN-wB . - 

c. EC. iN-ud ’* 

tL K2.0IM-LB ’ * . - 

** E. SC-GiN-lB 
R 70.0 IN-LB 

£. 60.0 IN-LB - - - _ 

ITF-M'C^) 7C BE SELECTED FROM TABLE I AT ASSEMBLW-CLAMPTp PREVENT 
CABLE MOVEMENT , BUI MUST NOT PINCH WIRES. 

BALANCE WEIGHTS TO BE SELECTED VROM APPLICABLE DRAWINGS AND INSTALLED AS 
.ttEOHREO ITgM ^^ MASATAVO NO ^OOcGO UA€IOOO ^K >n l7^m>H3QO^CO-»EONLY. _1\ •;"U. 
SECURE BAL ANCprWEIGHTS ITEMS .34) THRO ^<v3)tq STABLE MEMBER AND 
GIMBALS with SCREWS FROM table H. INSTALL IT EM(, - y~ at REQUIRED 
locations on middle and outer gimbals.see OETAILU FOR INSTALLATION 
DATA. CAJT ION : DO NOT NtbTALL ITEM (^Sl) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

BOND HEM S lT5) AND TO ITEM (I ) USING ITEM(JA). ADJOINING SURFACES OF 
T£MS (^h(7s) TC BE BONDED TO EACH OTHER 
n MARK CHARACTERS || HIGH COLOR BLACK AT LOCATIONS SHOWN PER NO lOOEDIS 
ENGRAVE CHARACTERS ^4 HIGH AND FILL,COLOR BwACK PER NO lOOEOlS "* 

STAMP OR LNGRAVE SERIAL NUMBERS OF PIP PREALIgIned ASSV NASA DRAWING NO-2018639 
OR EOOI7SO JN APPROPR+XCX.E BLOCKS PER ND tOOEOtS 
COOLANT PASSAGES SHALL JwIEETJhE CLEANLINESS REQUIREMENTS OF 
ND 10022.23 WHEN I^EMS QOy^ n ) ANC iJES) ARE ASSEMBLED TO CASE , ITEM CD 
PROT ECTWE COVER, ELECTRICAL , PART NOf NAS - % c.O -l&- IGS PROTECTIVE 
cover , COCLANT,NASA DRAWING NO 1001404 .AND MOJNTlNG PAD CAP 
NASA DRAWING NO. 2010616-Cl I TO. BE REMOVED ONLY * WHEN 
REQUIRED DURING TEST AND INSTALLATION,DR TO PROVIDE HEATER 
POWER TO INERTIAL COMPONENTS,CABLE ON COVERS <0014 64 NCT TO BE 
BEMC/ED UNTIL IMMEDIATELY PRIOR TO INSTALLATION 

TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN EO*F AND 142*F. 

PlP PRE ALIGNED ASSEMBLY NASA DRAWING NO 2C»8*>39 OR Z0OIT3O MUST BE RCCALl REAPED 
IF TEMPERATURE EXCEEDS these LIMITS. r>g preALIGNED ASSEMBLY .NASA 
DRAWING 'NO. EOEiSOG MUST BE RECALIBRATED .F TEMPERATURE EXCEEDS 
40*F TO IGO'F RANGE 

USE NASA DRAWING NO. EOlE'.-'G GlMBAL ASSEMBLY OUTLINE FOR REFERENCE 

SEE NASA DRAWING NO BOiBBOS FOR INSTALLATION INFORMATION 

»F\G PREALiGNEO ASS'y NASA DRAWING MO. EOBiSOO - OS\, o<VI,OBI ,OG»,07l MAY K 

USED N -Oil AND - OB' f ONtiCURATlON OF THIS ASSEMBLY 

APPLY SEALING COMPOUNO PER NASA DRAWING NQ IOOG33S OOO TO SECURE PRECISION 
RE SOLVE* ADJUST POT SCREW READS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

TAPE (ss) SHALL BE USED AS RCQUIRSO TO Rt STRICT MOVEMENT OF THE HARNESS 
IN THe CABLE CLAMP. 

1X16 PHE-ALfeNCS ASSEMBLY NASA BRAWUJi NO. 2021500-OSl OR 071 MAY BE USED 
interchangeably. 

APPLY CONFORMED COATING OP ITEMS (ss) f (»6) f (sT) f (?¥) PREPARE0 IN ACCORDANCE 

WITH NO 100Z0O9, METHOD J, STAKING COMPOUND, ET^EpYaS NOTED IN *CL* ANO *b' 
BELOW, AND APPLY A COATING AS SHOWN IN OBTAIN *P-TO ALL TERMINALS CONTAINING 
INSULATED WIEE,AND TO ALL TURRIT TYPE TERMINALS ON Pi PA SUSPENSION MODULES AS 
SHOWN IN DETAIL V.' 

a ‘ i "“ / * ~ ,T * M © FOt “» >« HOT 

b. MIL COMPOUND US IN* 9*6* OP ITEM (si) POR AU. AREAS OTHER THAH LISTED IN *a“ ABOVl 
CURE APPLIED COATINGS AT IBO°± 10* F FOR A MINIMUM OP 24 HOURS. 

APPLY A UNIFORM THIN FILM OP TOW (so) TO SCREW THREADS- 

APPLY A UNIFORM THIN FILM OP ITEM (60) TO £CUW THREADS AND UNDERSIDE OP SCREW 
HEAD- 



DETAIL F 


DETAIL (5 

f-OTI AND ON CONFIGURATION) 


IRIS PREALIGNED ASSEMBLY NASA DRAWING HO. 202IBOO-Oll,-O5l,-O7l MAY BE USED 
INTERCHANGEABLY. 
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NOTES: 

1. 

2 . 


4. 

5. 

c. 

7. 

0* 

9. 

10 . 
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INTERPRET DRAWING IN ACCORDANCE NITH MIL-0-70327. 

COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 

SCREW TORQUE REQUIREMENTS 1 7*. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGIN6 PINS 

B. 3.5 IN.-LB 

C. 5.0 IN.-LB 

D. 10.0 IN.-LB 

E. 30.0 IN.-LB 

F. 70.0 IN.-LB 
6. 80.0 IN.-LB 

ITEM 29 TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS 
REQUIRED. SEE NOTE 6. 

SECURE BALANCE WEIGHTS ITEMS 34) THRU (*0) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS FROM TABLE II. INSTALL ITEM (gj) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (3l) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

BOND ITEMS (T2) AND (W) TO ITEM(T)USING ITEM (TT) ADJOINING SURFACES OF 
ITEMS (3D A *D GD TOE BONDED TO EACH OTHER. 

MARK CHARACTERST23 H I6H COLOR BLACK AT LOCATIONS SHOWN PER NO 1002019. 

ENGRAVE CHARACTERS .10 HIGH AND FILL, COLOR BLACK PER NO 1002019. 

.14 

STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALI6NE0 ASSY NASA DRAWING NO. 2018639 
OR 2001730 IN APPROPRIATE BLOCKS PER NO 1002019. 

COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 

ITEMS (To) , GD A * D (29) ARE ASSEMBLED TO CASE, ITEM CD 

PROTECTiVE COVER, ELECTRICAL, PART NO. NAS-820-16-16S, PROTECTIVE COVER, 

COOLANT, NASA DRAWING NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 

NO. 2018616-011 TO BE REMOVED ONLY WHEN REQUIRED DURING TEST AND INSTALLATION, 

OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVED UNTIL I 4AEDIATELY PRIOR TO INSTALLATION. 

TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120*F AND 142*F. PIP 
PREALIGNED ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY, NASA DRAWING 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40°F TO 160*F RANGE. 

USE NASA ORANING NO. 2018616, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

SEE NASA 0RAWIN6 NO. 2018605 FOR INSTALLATION INFORMATION. 

IRIG PREALIGNED ASSY NASA ORANING NO. 2021500-031, 041, 051, 061, 071 MAY BE 
USE IN -Oil AND -031 CONFIGURATION OF THIS ASSEMBLY. 

APPLY SEALING COMPOUND PER NASA DRAWING NO. 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

TAPE (53) SHAU » BE useo AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CLAMP. 

IRIG PRE-ALIGNED ASSEMBLY NASA DRAWING NO. 2021500-051 OR 071 MAY BE USEO 
INTERCHANGEABLY. 

APPLY CONFORMED COATING OF ITEMS (55) , (56) , (57) , (58) PREPARED IN ACCORDANCE 
WITH ND 1002009, METHOD J, STAKING COMPOUND, EXCEPT AS NOTED IN "A" AND "B" BELOW, 
AND APPLY A COATING AS SHOWN IN DETAIL M F M TO ALL TERMINALS CONTAINING 
INSULATED WIRE, AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 
AS SHOWN IN DETAIL ”6”. 

A. MIX COMPOUND USING 3-40 OF ITEM (g) FOR USE IN AREAS WHICH ARE NOT 
READILY ACCESSIBLE. 

B. MIX COMPOUND USIN6 5-6* OF ITEM (gg) FOR ALL AREAS OTHER THAN LISTEO IN "A" 
ABOVE. 

CURE APPLIED COATINGS AT 130* * 10*F FOR A MINIMUM OF 24 HOURS. 

APPLY A UNIFORM THIN FILM OF ITEM (jjjjf) TO SCREW THREADS. 

APPLY A UNIFORM THIN FILM OF ITEM (60) TO SCREW THREADS AND UNDERSIDE OF SCREW 
HEAD. 

IRIG PREALIGNED ASSEMBLY NASA DRAWING NO. 2021500-031, -051, -071 MAY BE USED 
INTERCHANGEABLY. 

IRIG PREALIGNED ASSEMBLY NASA DRAWING NO. 2021500-081 AND -101 MAY BE USED 
INTERCHANGEABLY. 
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NOTES: 

1. INTERPRET CRAVING IN ACCORDANCE WITH Mll-D-70327. 

2. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 

3. SCREW TORQUE REQUIREMENTS t 7*. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGING PINS 

B. 3.5 IN.-LB 

C. S.O IN.-LB 

D. 10.0 IN.-LB 

E. 30.0 IN.-LB 

F. 70.0 IN.-LB 
6. 80.0 IN.-LB 

4. ITEM vjf) TO BE SELECTED FROM TABLE I AT ASSEMBLY, GUMP TO PREVENT 
CABLE WVEMENT, BUT MUST NOT PINCH WIRES. 

5. BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAVIN6S AND INSTALLED AS 
REQUIRED. SEE NOTE B. 

t. SECURE BALANCE WEIGHTS ITEMS (34) THRU (g) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS FROM TABLE Tl. INSTALL ITEM (3?) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS. SEE DETAIL 0 FOR INSTALLATION 
DATA. CAUTION: 00 NOT INSTALL ITEM (31) IN LOCATIONS THAT IIa PREVENT 
FREE ROTATION OF GIMBALS. 

?. BOND ITEMS (T 2 ) AND (TT) TO ITEM (T) USING ITEM (U) ADJOINING SURFACES OF 
ITEMS (3D AND GT) TOBE BONDED TO EACH OTHER. 

B. MARK CHARACTERS T|3 H ISM COLOR BUCK AT LOCATIONS SHOWN PER ND 1002011. 

«. ENGRAVE CHARACTERS HI OH AND FILL, COLOR BUCK PER NO 1002019. 

10. STAMP'OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA DRAWING NO. 2010639 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002019. 

11. COOUNT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 
ITEMS (iff) , QD AND (ffl) ARE ASSEMBLIED TO CASE, ITEM (jD 

It. PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-820-16-16S, PROTECTIVE COVER, 

COOUNT, NASA QRAWIN6 NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 

NO. 2018816-011 TO BE REMOVED ONLY WHEN REQUIREO DURING TEST AND INSTALUTION, 

OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALUTION. 

IS. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120*F AND 142*F. PIP 

PREALIGNED ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRI6 P REA UGH ED ASSEMBLY, NASA DRAWING 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40*F TO 160*F RANGE. 

14. USE NASA DRAWING NO. 2018616, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

15. SEE NASA DRAWING NO. 2018605 FOR INSTALUTION INFORMATION. 

16. IRIG PREALIGNED ASSY NASA DRAWING NO. 2021500>031. 041, 051, 061, 071, W MAY 11 

USEO interchangeably. 

17. APPLY SEALING COMPOUND PER NASA DRAWING NO. 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

18. TAPE (g) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CUMP. 

19. IRIG PRE-ALISNED ASSEMBLY NASA DRAWING NO. 2021500-051 OR 071 MAY BE USEO 
INTERCHANGEABLY. 

20. APPLY CONFORMED COATING OF ITEMS Cg) , (5ff) , (£D • (SD PREPARED IN ACCORDANCE 
WITH ND 1002009, METHOD J, STAKING COMPOUND, EXCEPT AS NOTED IN "A" AND N B" BELOW, 
AND APPLY A COATING AS SHOWN IN DETAIL "F" TO ALL TERMINALS CONTAINING 
INSUUTED WIRE, AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 

AS SHOWN IN DETAIL "6". 

A. MIX COPOUNO USING S-4* W ITEMFOR USE IR AREAS BilCH ARE NOT 
NEADILY ACCESSIBLE. 

8. MIX COMPOUND USING S-Bl OF ITEM ® FOR ALL AREAS OTHER THAN LISTED IN "A" 
ABOVE. 

CURE APPLIES COATINGS AT 130* t 10*F FOR A MINIMUM OF 24 HOURS. 

21. APPLY A UNIFORM THIN FILM OF ITEM (m) TO SCREW THREADS. 

22. APPLY A UNIFORM THIN FILM OF ITEM ® TO SCREW THREADS ANO UNDERSIDE OF SCREW 
HUD. 

21. IRIG PREALIGNED ASSEMBLY NASA DRAWING NO. 2021500-031, -051, -071, -W MAY BE UfLO 
INTERCHANGEABLY. 

26. IRIG P RE ALIGNED ASSEMBLY NASA DRAWING NO. 2021500-081 ANO -101 MAY BE USED 
INTERCHANGEABLY. 
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INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. _ 

COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFlCAT I ON SEC DOCUMENT CHART. 

SCREW TORQUE REQUIREMENTS t 1%. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGING PINS 

B. 3.5 IN.-LB 

C. 5.0 IN.-LB 
0. 10.0 IN.-LB 

E. 30.0 IN.-LB 

F. 70.0 IN.-LB 
6. 80 0 IN.-LB 

ITEM . 29 s TO BE SELECTED FROM TABU I AT ASSOBLY, GUMP TO PNEWOIT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

, BALANCE WEIGHTS TO BE SELECTED FROM APPLICABU DRAWINGS ARB INSTALLED AS 

REQUIRED. SEE NOTE B. ,_„ 

, SECURE BALANCE WEIGHTS ITEMS (34) THRU (4fl) TO STABLE NEWER AND 
GIMBALS WITH SCREWS FROM TABLEM. INSTALL ITEM (g) AT REQUIRED 
LOCATIONS ON MiOOU AND OUTER GIMBALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (g) IN LOCATIONS THAT WILL PREY ENT 

FREE ROTATION OF GIMBALS. _ — 

. BOND ITEMS (g) AND (TT) TO ITEMCD USING ITEM ®) A0J0ININ6 SURFACl i OF 
ITEMS (3D AND 6a) TTBE BONDED JO EACH OTHER. 

. MARK CHARACTERS T23 HIGH COLOR BUCK AT LOCATIONS SHOWN PER HD 100201*. 

.27 

. ENGRAVE CHARACTERS *7* HIGH AND FILL* COLOR DUCK PER NO 1002019. 

.14 

. STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA ORAWING NO. 201D639 

OR 2001730 IN APPROPRIATE BLOCKS PER NO 1002019. 

COOUNT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 
’ ITEMS (31) , 6f) AND (J2ft) ARE ASSEMBLED TO CASE, ITEMQj 
PROTECTTvE COVER, ELECTRICAL, PART NO. NAS-820-IS-IBS, PROTECTIVE COVER, 

COOUNT, NASA DRAWING NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 

NO. 2018816-011 TO BE REMOVED ONLY WHEN REQUIRED DURIN6 TEST AND INSTALUTION, 

OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
B'vr TO BE REMOVEO UNTIL IMMEDIATELY PRIOR TO INSTALUTION. 

. TEMPERATURE OF ASSEWLY MUST BE MAINTAINED BETWEEN 120*F AND 142*F. PIP 
PREALIGNED ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MIST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEWLY, NASA DRAWING 
NO. 2021500 MIST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40°F TO 160 # F RANGE. 

,. USE NASA ORAWING NO. 2018616 , 6IMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

! SEE NASA DRAWING NO. 2018605 FOR INSTALUTION INFORMATION. 

1. IRIG PREALIGNED ASSY NASA DRAWING NO. 2021500-031. 041, 051, OBI, 071, 1H MNY WB 

USED INTERCHANGEABLY. _ 

’. APPLY SEALING COMPOUNO PER NASA DRAWING NO. 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

I. TAPE (H) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CLAMP 

I. IRIG PRE-ALIGNED ASSEMBLY NASA ORANING NO. 2021S0O-0U1 OR 071 MAY BE USED 

|. APPLY^CONFORMED* COAT IN6 OF ITEMS (55) , (g) . GD . <SD PREPARED IN ACCORDANCE 

WITH NO 1002009, METHOO J, STAKING COMPOUND, EXCEPT AS NOTED IN "A" AND "B BELOW, 

AND APPLY A COATING AS SHOWN IN DETAIL "F" TO AIL TERMINALS CONTAINING 
INSULATED WIRE, AMO TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 
AS SHOWN IN DETAIL *6". _ 

A. MIX COMPOUNO USING 3-4* OF ITEM (SB) FOR USE IN AREAS MICH ARE NOT 
READILY ACCESS IBU. 

B. MIX COMPOUNO USING S-8* OF ITEM (g) FOR ALL AREAS OTHER THAN LISTED IN "A* 

CUR^APPLIED COATINGS AT 130* * 10*F FOR A MINIMUM OF 24 MININS. 

| APPLY A UNIFORM THIN FILM OF ITEM (JO) TO SCREW THREADS. 

1. APPLY A UNIFORM THIN FILM OF ITEM ® TO SCREW THREADS ANO UNDERSIDE OF SCREW 

irnG PRCALIONED ASSEMBLY NASA ORAWING NO. 2021500-031, -051, -071, -Ml MAY K U8B0 

4. IRIG R PREALIGNE0’aSS£1BLV NASA ORAWING NO. 2021500-081 AND -181 MAY BE USED 
INTERCHANGEABLY. 
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00 MOT REMOVE BURRS B 
SHARP EDGES FROM THESE 
HOCES 


GETAiu D 

T<P«CAl_ INSTALL AT »ON 
SEE. NOTE G, 


, INTERPRET DRAWING IN ACCORDANCE WITH MIL-0-703??. 

COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 

, SCREW TORQUE REQUIREMENTS ± 7*. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGING PINS 

B. 3.5 IN.-LB 

C. 5.0 IN.-LB 

D. 10.0 IN.-LB 

E. 30.0 IN.-LB 

F. 70.0 IN.-LB 
6. 80.0 IN.-LB 

ITEM 29 TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS 
REQUIRED. SEE NOTE 6. 

SECURE BALANCE WEIGHTS ITEMS 34; THRU ^40) TO STABLE MEMBER AND 
GIWBALS WITH SCREWS FROM TABLE fl. INSTAU ITEM (3l) AT REQUIRED 
LOCATIONS ON Ml DOLE AND OUTER 6IMBALS._ SEE DETAIL 0 FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (31j IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

BO'u ITEMS (12J AND (TT' TO ITEMQ?) USIN6 ITEM (u) ADJOINING SURFACES OF 
ITEMS QD AND (n) TO BE BONDED TO EACH OTHER. 

MARK CHARACTERS HIGH COLOR BUCK AT LOCATIONS SHOWN PER ND 1002019. 

.27 

ENGRAVE CHARACTERS - 10 HIGH AND FILL, COLOR BUCK PER NO 1002019. 

.14 

STAIR OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNEO ASSY NASA 0RAWIN6 NO. 2018839 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002019. 

COOUNT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 

ITEMS (TO) , (TT) ASSEIBLIED TO CASE, ITEM CD 

PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-820-16-16S, PROTECTIVE COVER, 

COOUNT, NASA DRAWING NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 

NO. 2018816-011 TO BE REMOVED ONLY WHEN REQUIRED DURING TEST AND INSTALUTION, 

OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVEO UNTIL IMMEDIATELY PRIOR TO INSTALUTION. 

TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120°F ANO 14?*F. PIP 
PREALIGNEO ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MIST BE RECALIBRATEO 
IF TEMPERATURE EXCEEDS THESE LIMITS. I RIG PREALIGNED ASSEMBLY, NASA DRAWIN6 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40°F TO 160°F RANGE. 

USE NASA DRAWING NO. 2018616, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

SEE NASA DRAWING NO. 2018605 FOR INSTALUTION INFORMATION. 

IRIG PREALIGNED ASSY NASA DRAWING NO. 2021500-031. 041, 051, 061, 071, HI MAY BE 
USES INTERCHANGEABLY. 

APPLY SEALING COMPOUND PER NASA DRAWING NO. 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

, TAPE (53) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CUM>. 

IRIG PRE-ALIGNED ASSEMBLY NASA DRAWING NO. 2021500-051 OR 071 MAY BE USED 
INiERCHANGEABLY. 

, APPLY CONFORMED COATING OF ITEMS (55) , (§6) , (57) , (H) PREPARED IN ACCORDANCE 
WITH ND 1002009, METHOD J, STAKING COM>OUND, EXCEPT AS NOTED IN "A" AND "I" BELOW, 
ANO APPLY A COATING AS SHOWN IN DETAIL M F M TO ALL TERMINALS CONTAINING 
INSUUTED WIRE, ANO TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 
AS SHOWN IN DETAIL ”6”. 

A. MIX COMPOUND USIN6 3-4* OF ITEM (£j) FOR USE IN AREAS WHICH ARE NOT 
READILY ACCESSIBLE. 

B. MIX COMPOUND USING 5-6* OF ITEM (SB) FOR ALL AREAS OTHER THAN LISTED IN "A” 
ABOVE. 

CURE APPLIED COATINGS AT 130* ± 10*F FOR A MINIMJM OF 24 HOURS. 

, APPLY A UNIFORM THIN FILM OF ITEM (gp TO SCREW THREADS. 

, APPLY A UNIFORM THIN FILM OF ITEM (60) TO SCREW THRUDS ANO UNDERSIDE OF SCREW 
HEAD. 

, IRIG PREALIGNEO ASSEMBLY NASA DRAWING NO. 2021500-031, -051, -071, -111 MAY BE UttO 
INTERCHANGEABLY. 

, IRIG PREALIGNEO ASSEMBLY NASA DRAWING NO. 2021500-081 AND -101 MAY BE USED 
INTERCHANGEABLY. IRIG PREALIGNED ASSEMBLY NASA DRAWING NO 2021500-III MAY BE 
USED IN PLACE OF 2021500-081 AND 2021500-101. WHEN ALL THREE 'RIGS ARE 
2021500-III, THE IMU PART NUMBER WILL BE CHANGED AS APPLICABLE. 
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DO NOT REMOVE BURRS S 
SHARP EOGES FROM THESE 
HOLES 


DETAIL D 

TYPICAL INSTALLATION 
SEE. NOTE <L 


MOTES: 

1. 

2. 


7. 

«. 

9. 

10 . 

11 . 

12 . 


21 . 

22 . 


a. 

24. 


INTERPRET DRAMINS IN ACCORDANCE WITH MIL-D-70327. 

COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 

SCREW TORQUE REQUIREMENTS 1 7*. 

A. 2.0 IN.-LB AT FINAL SEATIN6, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGING PINS 

B. 3.5 IN.-LB 

C. 6.5 IN.-LB 

D. 13.0 IN.-LB 

E. 35.0 IN.-LB 

F. 70.0 IN.-LB 
6. 80.0 IN.-LB 

ITEM 99 TO BE SELECTED FROM TABLE I AT ASSEWLV, CLAIM TO PREVENT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS 
REQUIRED. SEE NOTE «. 

SECURE BALANCE WEIGHTS ITEMS (34) THRU (g) TO STABLE MEIBER AND 
GIMBALS WITH SCREWS FROM TABLE ft. INSTALL ITEM (IT) AT REQUIRED 
LOCATIONS ON Ml DOLE AND OUTER 6IWALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (3l) IN LOCATIONS THAT ViLL PREVENT 
FREE ROTATION OF GIMBALS. 

BONO ITEMS vT?) AND (Tf) TO ITEM CD USING ITEM (U) ADJOINING SURFACES OF 
ITEMS (H) AND Gil) TCni£ BONDED TO EACH OTHER. 

MARK CHARACTERS .« HI BN COLOR BUCK AT LOCATIONS SHOWN PER HO 1002019. 

.27 

ENGRAVE CHARACTERS .10 HIGH AND FILL, DOLOR BUCK PER NO 1002019. 

.14 

STAMM OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA BRAVING NO. 2010639 

OR 2001730 IN APPROPRIATE BLOCKS PER NO 1002019. 

COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF NO 1002223 NMEN 

ITEMS (10} , (TF) AND (20) ARE ASSEMBLIED TO CASE, ITEM Cp 

PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-820-16-IBS, PROTECTIVE COVER, 

COOLANT, NASA DRAWING NO. 1001494, AND MOUNTING PAO CAP NASA DRAWING 

NO. 201881G-Oil TO BE REMOVED ONLY NHEM REQUIRED DURING TEST AND INSTALLATION, 

OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVED UNTIL IMMEDIATLl v PRIO* TO INSTALLATION. 

TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120*F AND 142*F. PIP 
PREALIGNED ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MUST OE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IP16 PREALIGNED ASSEMBLY, NASA DRAWING 
NO. 202150C MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40*f TO 160*F RANGE. 

USE NASA DRAWING NO. 2018616, 6IMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

SEE NASA DRAWING NO. 2018605 FOR INSTALLATION INFORMATION. 

IRIS PREALIGNED ASSY NASA DRAWING NO. 2021500-091. 041, 001, 001, 071, tH MAY M. 
USED INTERCHANGEABLY. 

APPLY SEALING COMPOUND PER NASA DRAWING NO. 1006330-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEAOS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

TAPE (53) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CUMP. 

IRIG PRC-ALIGNED ASSEWLV NASA DRAWING NO. 2021500-0S1 OR 071 MAY OC USED 
INTERCHANGEABLY. 

APPLY CONFORMED COATING OF ITEMS (55) , (51) , (M) , GD PREPARED IN ACCORDANCE 
WITH ND 1002009, METHOD J, STAKING COMPOUND, EXCEPT AS NOTED IN ”A M AND "8" BELOW, 
AND APPLY A COATING AS SHOWN IN DETAIL N F" TO ALL TERMINALS CONTAINING 
INSULATED WIRE, AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 
AS SHOWN IN DETAIL ”6". 

A. MIX COMPOUND USING 3-4 OF ITEM (5D FOR USE IN AREAS MM ICR ARC NOT 

READILY ACCESS IBLE. 

0. MIX COMPOUND USING 5-4 OF ITEM <$£) FOR ALL AREAS OTHER THAN LISTED IN "A* 
ABOVE. 

CURE APPLIED COATINGS AT 130* * 10*F FOR A MINIMUM OF 24 NOUNS. 

APPLY A UNIFORM THIN FILM OF ITEM (jf) TO SCREW THREADS. 

APPLY A UNIFORM TNIN FILM OF ITEM (60) 70 SCREW THREADS.AMI UNDERSIDE OF SCREW 
HEAD. 

IRI6 PRCALI8MMC0 ASSCWLY RASA DRAWING NO. 2021500-031, -051, -071, - HI MAY RE UBLO 
INTERCHANGEABLY. 

IRIG P RE ALIGNED ASSEWLY RASA DRAWING NO. 2021500-001 AND -101 MAY OC USED 
INTERCHANGEABLY. IRIG PREALIGNED ASSEMBLY NASA DRAWING NO. 2O2IS0O-IM MAY BE 
USED IN place of 2021500 - obi and 2021500 - 101 . WHEN ALL THREE IRIGS are 
202.1500-111. THE 1MU PART NUMBER WILL BE CHANGED AS APPLICABLE. 
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DETAIL D 

TYP>CAC INSTALLATION 
SEE. NOTE G 



INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 

SCREW TORQUE REQUIREMENTS i 7*. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGING PINS 
I. 3.5 IN..LB 

C. 6.5 IN.-LB 

D. 13.0 IN.-LB 

E. 35.0 IN.-LB 

F. 70.0 IN.-LB 
6. 80.0 IN.-LB 

ITEM 29^ TO BE SELECTED FROM TABLE I AT ASSEIBLV, CLAMP TO PREVENT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWIN6S AND INSTALLED AS 
REQUIRED. SEE NOTE 6. 

SECURE BALANCE WEIGHTS ITEMS (34) THRU (40) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS FROM TABLE Tl. INSTAU ITEM (7[) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (3l) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

BOND ITEMS (g) AND (TT) TO ITEM(jT) USING ITEM (u) ADJOINING SURFACES OF 
ITEMS (3D AND GD TOBE BONDED TO EACH OTHER. 

MARK CHARACTERS HIGH COLOR SUCK AT LOCATIONS SHOWN PER NO 1002019. 

ENGRAVE CHARACTERS .10 HIGH AND FILL, COLOR BUCK PER NO 1002019. 

.14 

ST A IF OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA DRAWING NO. 2018639 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002019. 

COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 
ITEMS (TO) , (3D AND (JO) ARE ASSEMBLED TO CASE, ITEM CD OR (61) 

PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-B20-16-16S, PROTECTIVE COVER, 

COOLANT, NASA DRAWING NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 

NO. 2018816-011 TO BE REMOVED ONLY WHEN REQUIRED DURING TEST AND INSTALLATION, 

OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TQ BE REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALUTION. 

, TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120*F AND 142*F. PIP 
PREAL GNEO ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. I RIG PREALICNED ASSEIfiLY, NASA DRAWING 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40°F TO 160*F RANGE. 

, USE NASA DRAWING NO. 2018616, GIMBAL ASSEIfiLY OUTLINE FOR REFERENCE. 

, SEE NASA DRAWING NO. 2018605 FOR INSTALUTI ON INFORMATION. 

, IRIG PREALIGNED ASSY NASA DRAWING NO. 2021500-031. 041, 051, 061, 071, 1M MAY Bi 
USED INTERCHANGEABLY. 

, APPLY SEALING COMPOUND PER NASA DRAWIN6 NO. 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

, TAPE (53) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CUMP. 

, IRIG PRE-ALIGNED ASSEIfiLY NASA DRAWING NO. 2021500-091 OR 071 MAY BC USED 
INTERCHANGEABLY. 

, APPLY CONFORMED COATING OF ITEMS (55) f (56) , GD , GD PREPARED IN ACCORDANCE 
WITH ND 1002009, METHOD J, STAKING COMPOUND, EXCEPT AS NOTED IN "A" AND "B" BELOW, 
AND APPLY A COATING AS SHOWN IN DETAIL M F” TO ALL TERMINALS CONTAINING 
INSUUTED WIRE, AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MOOULES 
AS SHOWN IN DETAIL ”6”. 

A. MIX COMPOUND USING 3-4* OF ITEM (££) FOR USE IN AREAS WHICH ARC NOT 
READILY ACCESSIBLE. 

B. MIX COMPOUND USING 5-6* OF ITEM (g) FOR ALL AREAS OTHER THAN LISTED IN "A* 
ABOVE. 

CURE APPLIED COATINGS AT 130* * 10*F FOR A MINIMUM OF 24 HOURS. 

, APPLY A UNIFORM THIN FILM OF ITEM (jn) TO SCREW THREADS. 

, APPLY A UNIFORM THIN FILM OF ITEM JO) TO SCREW THREADS ANO UNDERSIDE OF SCREW 
HEAO. 

, IRIG PREAL I GNEO ASSEIfiLY NASA DRAWING NO. 2021500-031, -091, -071, -Ml MAY RE UStO 
INTERCHANGEABLY. 

, IRIG PREALIGNEO ASSEMBLY NASA DRAWING NO. 2021500-081 AND -101 MAY BE USED 
INTERCHANGEABLY. IRIG PREALIGNEO ASSEMBLY NASA DRAWING NO 2021900-III MAY BE 
USED IN PLACE OP 2021900-061 ANO 2021500-101. WHEN ALL THREE IRIGS ARE 
2021900-III, THE IMU PART NUMBER WILL BE CHANGED AS APPLICABLE. 
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MOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

2. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 

3. SCREW TORQUE REQUIREMENTS 1 7*. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGING PINS 

B. 3.5 IN.-LB 

C. 6.5 IN.-LB 
0. 13.0 IN.-LB 

E. 3S.0 IN.-LB 

F. 70.0 IN.-LB 
6. 80.0 IN.-LB 

4. ITEM (29) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CUMP TO PREVENT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

5. BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE 0RAWIN6S ANO INSTALLED AS 
REQUIRED. SEE NOTE 6. 

f. SECURE BALANCE WEIGHTS ITEMS (34) THRU (4jf) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS FROM TAB l EM. INSTALL ITEM (3?) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER 6IMBALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (3l) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

7. BONO ITEMS (12) AND (n) TO ITEM(T) USING ITEM (g) ADJOINING SURFACES OF 
ITEMS (Tfc) ANO GI) TTIe BONDED TO EACH OTHER. 

B. MARX CHARACTERST23 HIGH COLOR BUCK AT LOCATIONS SHOWN PER NO 1002019. 

.27 

9. ENGRAVE CHARACTERS .10 HIGH AND FILL, COLOR BUCK PER NO 1002019. 

.14 

10. STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA 0RANIN6 NO. 2018G39 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002019. 

11. COOIANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 
ITEMS (33) , GD AND (jgj) ARE ASSEMBLIES TO CASE, ITEM CD OR (?T) 

12. PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-820-16-16S, PROTECTIVE COVER, 
COOUNT, NASA DRAWING NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 

NO. 2018816-011 TO BE REMOVED ONLY WHEN REQUIRED DURIN6 TEST AND INSTALLATION, 
OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALLATION. 

13. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120*F AND 142*F. PIP 
PREALIGNEO ASSEMBLY NASA DRAWIN6 NO. 2018639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRI6 PREALIGNED ASSEMBLY, NASA DRAWING 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40*F TO 160*F RANGE. 

14. USE NASA 0RAWIN6 NO. 2018616 , 6IMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

15. SEE NASA DRAWING NO. 2018605 FOR INSTALLATION INFORMATION. 

14. 

17. APPLY SEALING CQMPOUNO PER NASA DRAWING NO. 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

18. TAPE (Sf) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CLAMP. 


20. APPLY CONFORMED COATING OF ITEMS (55) , (56) . (ID • (ID PREPARED IN ACCORDANCE 
WITH NO 1002009, METHOD J, STAKING COMPOUND, EXCEPT AS NOTED IN "A" ANO N B" BELOW, 
ANO APPLY A COATING AS SHOWN IN DETAIL N F” TO ALL TERMINALS CONTAINING 
INSULATED WIRE, ANO TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 

AS SHOWN IN DETAIL *•*. 

A. MIX COMPOUND USING 3-4* OF ITEM(££)FOR USE IN AREAS WHICH ARC NOT 
READILY ACCESSIBLE. 

B. MIX COMPOUND USING 5-6* OF ITEM (g) FOR ALL AREAS OTHER THAN LISTEO IN "A" 
ABOVE. 

CURE APPLIED COATINGS AT 130* ± 10*F FOR A MINIMUM OF 24 HOURS. 

21. APPLY A UNIFORM THIN FILM OF ITEM (tff) TO SCREW THREADS. 

22. APPLY A UNIFORM THIN FILM OF ITEM (JO) TO SCREW THREADS.AND UNDERSIDE OF SCREW 
HEAD. 
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1 . INTERPRET DRAVING IN ACCORDANCE WITH MIL-D-70327. 

2. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SMALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 

3. SCREW TORQUE REQUIREMENTS 1 73. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE EN 6 A 6 IN 6 PINS 

B. 3.5 IN.-LB 

C. 6.5 IN.-LB 

D. 13.0 IN.-LB 

E. 35.0 IN.-LB 

F. 70.0 IN.-LB 
6 . 00.0 IN.-LB 

4. ITEM (29) TO BE SELECTED FROM TABLE I AT ASSEMBLY, GUMP TO PREVENT 
CABLE WVEMENT, BUT MUST NOT PINCH WIRES. 

9. BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWIN 6 S AND INSTALLED AS 
REQUIRED. SEE NOTE G. 

9 . SECURE BALANCE WEIGHTS ITEMB (34) THRU (40) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS FROM TABLEM. INSTALL ITEM <3l) AT REQUIRED 
LOCATIONS ON MIOOLE AND OUTER GIMBALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (H) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

7. BOND ITEMB (T?) AND (Tf) TO ITEM® USING ITk4 ®) ADJOINING SURFACES OF 
ITEMS ( 12 ) AND Gl) TffBE BONDED TO EACH OTHER. 

B. MARK CHARACTERS T53 HIGH COLOR BUCK AT LOCATIONS SHOWN PER NO 1002019. 

.27 

9 . ENGRAVE CHARACTERS .10 HIGH AND FILL, COLOR DUCK PER NO 1002019. 

.14 

10. STAMM'OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA DRAWING NO. 2019639 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002019. 

11. COOUNT PASSA 6 ES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 
ITEMS (10) , (TD AND ® ARE ASSEMBLIED TO CASE, ITEM® OR (61) 

It. PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-820-16-16S, PROTECTIVE COVER, 

COOUNT, NASA ORAW 1 N 6 NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 

NO. 2018816-011 TO BE REMOVED ONLY WHEN REQUIRED DURING TEST AND INSTALUTION, 

OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALUTION. 

13. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120*F AND 142*F. PIP 
PREALIGNED ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. I RIG PREALIGNED ASSEMBLY, NASA DRAWING 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40°F TO 160*F RANGE. 

14. USE NASA 0RAWIN6 NO. 2018616, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

15. SEE NASA DRAWING NO. 2018605 FOR INSTALUTION INFORMATION. 

16. 

17. APPLY SCALING COMPOUNO PER NASA DRAWING NO. 1006339-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

19. TAPE ( 53 ) SHALL BE L3ED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CUMP. 

19. 

20. APPLY CONFORMED COATING OF ITEMS (55) , (56) . (H) PREPARED «N ACCORDANCE 
WITH NO 1002009, METHOO J, STAKING COMPOUND, EXCEPT AS NOTED IN "A” AND ”9’ BELOW, 
AND APPLY A CMTING AS SHOWN IN DETAIL N F" TO ALL TERMINALS CONTAINING 
INSUUTED WIRE, AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 

AS SHOWN IN DETAIL ” 6 ". 

A. MIX COMPOUNO USING 3-4* OF ITEM (fj) FOR USE IN AREAS WHICH ARC NOT 

READ ILY ACCESSIBLE. DO MOT UK COlORANT PER i 0066 ?l-(. nTRnal VODS A« PERMISSASLP,. 
9 . MIX COMPOUND USING 5-6X OF ITEM (£$) FOR ALL AREAS OTHER THAN LISTED IN "A" 
ABOVE. OO NO’’ utf COLORANT PER (0088U-I. INTERVAL VOID* PERMISSASlC.. 

CURE APPLIED C0ATIN6S AT 130* t 10*F FOR A MINIMUM OF 24 HOURS. 

21. APPLY A UNIFORM THIN FILM OF ITEM («f) TO SCREW THREADS. 

22. APPLY A UNIFORM THIN FILM OF ITEM (60) T0 SCREW THREADS.AND UNDERSIDE OF SCREW 
HUD. 
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DETAIL D 

TYPICAL INSTALLATION 
SEE NOTE <m 


INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 
SCREW TORQUE REQUIREMENTS ± 7%. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGIN6 PINS 

B. 3.5 IN.-LB 

C. 6.5 IN.-LB 

D. 13.0 IN.-LB 

E. 35.0 IN.-LB 

F. 70.0 IN.-LB 

G. 80.0 IN.-LB 

, ITEM (29) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

, BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS 

REQUIRED. SEE NOTE 6. ,__ 

, SECURE BALANCE WEIGHTS ITEMS (34) THRU (40) TO STABLE MEMBER AND 
GIMCALS WITH SCREWS FROM TABLEU. INSTALL ITEM (3?) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (JT) IN LOCATIONS THAT WILL PREVENT 

FREE ROTATION OF GIMBALS. ___ _ 

, BOND ITEMS ( 12 ) AND (jf) TO ITEM(T) USING ITEM ) ADJOINING SURFACES OF 
ITEMS <3J) AND QD TO BE BONDED TO EACH OTHER. 

, MARK CHARACTERS .23 HIGH COLOR BLACK AT LOCATIONS SHOWN PER NO 1002019. 

.27 

, ENGRAVE CHARACTERS .10 HIGH AND FILL, COLOR BUCK PER NO 1002019. 

.14 

, STAMP' OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA DRAWING NO. 2018639 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002019. 

, COOUNT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 
ITEMS (TO) , (TT) AND ® ARE ASSEMBLIED TO CASE, ITEM CD OR (GT) 

. PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-820-16-16S, PROTECTIVE COVER, 
COOUNT, NASA DRAWING NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 
NO. 2018816-011 TO BE REMOVED ONLY WHEN REQUIRED DURING TEST AND INSTALUTION, 
OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVED UNTIL IMMEDIATELY PRIOR TO iNSTALUTION. 

. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120°F AND 142°F. PIP 
PREALIGNED ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY, NASA DRAWING 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40°F TO 160°F RANGE. 

. USE NASA DRAWING NO. 2018616, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

. SEE NASA DRAWIN6 NO. 2018605 FOR INSTALUTION INFORMATION. 
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17. APPLY SEALING COMPOUND PER NASA DRAWING NO. 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

18. TAPE (5© SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CUMP. 

19. 


20. APPLY CONFORMED COATING OF ITEMS (55) , (5© . ®) PREPARED IN ACCORDANCE 
WITH ND 1002009, METHOD J, STAKING COMPOUND, EXCEPT AS NOTED IN "A" AND "B' BELOW, 
AND APPLY A COATING AS SHOWN IN DETAIL M F M TO ALL TERMINALS CONTAINING 
INSUUTED WIRE, AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 

AS SHOWN IN DETAIL ”G”. 

A. MIX COMPOUND USING 3-4% OF ITEM (5© FOR USE IN AREAS WHICH ARE NOT 

READILY ACCESSIBLE. DO MOT USE COLORANT PER 1008822-1.INTERNAL VOIDS ARE PERMISSIBLE. 

B. MIX COMPOUND USING 5-6% OF ITEM ® FOR ALL AREAS OTHER THAN LISTED IN "A" 
ABOVE. DO NOT USE COLORANT PER >008822.-1. INTERNAL VOIDS ARE PERMISSABLE. 

CURE APPLIED COATINGS AT 130° ± 10°F FOR A MINIMUM OF 24 HOURS. 

21. APPLY A UNIFORM THIN FILM OF ITEM ® TO SCREW THREADS. 

22. APPLY A UNIFORM THIN FILM OF ITEM (60)T0 SCREW THREADS.AND UNDERSIDE OF SCREW 
HUD. 

23. 
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DO NOT REMOVE BURRS S 
SHARP EDGES FROM THESE 
HOLES 


DETAIL D 

TYPICAL INSTALLATION 
SEE NOTE Q, 



SEE NOTE | 
;e PLACE'-. 


1. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

2. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 

3. SCREW TORQUE REQUIREMENTS ± 7*. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGING PINS 

B. 3.5 IN.-LB 

C. 6.5 IN.-LB 

D. 13.0 IN.-LB 

E. 35.0 IN.-LB 

F. 70.0 IN.-LB 

G. 80.0 IN.-LB 

4. ITEM (§9) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

5. BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS 
REQUIRED. SEE NOTE 6. 

6. SECURE BALANCE WEIGHTS ITEMS (3?) THRU TO STABLE MEMBER AND 

GIMBALS WITH SCREWS FROM TABLEM. INSTALL ITEM (3?) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER 6IMBALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (3l) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. _ 

7. BOND ITEMS (JD AND (13) TO ITEM(T) USING ITEM ( 14 ) ADJOINING SURFACES OF 
ITEMS (TD AND GD TO BE BONDED TO EACH OTHER. 

8. MARK CHARACTERS .23 HIGH COLOR BUCK AT LOCATIONS SHOWN PER NO 1002019. 

.27 

9. ENGRAVE CHARACTERS .10 HI6H AND FILL, COLOR BUCK PER NO 1002019. 

.14 

10. STAMP'OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA DRAWING NO. 2018639 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002019. 

11. COOUNT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 
ITEMS 01) , (H) AND (Jo) ARE ASSEMBLIED TO CASE, ITEM CD OR (67) 

12. PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-820-16-16S, PROTECTIVE COVER, 

COOUNT, NASA DRAWING NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 

NO. 2018816-011 TO BE REMOVED ONLY WHEN REQUIRED DURING TEST AND INSTALUTION, 

OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALUTION. 

13. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120°F AND 142*F. PIP 
PREALIGNED ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 WUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY, NASA DRAWING 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40°F TO 160°F RANGE. 

14. USE NASA DRAWING NO. 2018616, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

15. SEE NASA DRAWING NO. 2018605 FOR INSTALUTION INFORMATION. 

16. 

17. APPLY SEALING COMPOUND PER NASA DRAWIN6 NO. 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

18. TAPE dl) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CUMP. 

19. 

20. APPLY CONFORMED COATING OF ITEMS (55) , (56) , (H) PREPARED IN ACCORDANCE 
WITH ND 1002009, METHOD J, STAKING COMPOUND, EXCEPT AS NOTED IN N A N AND ”B' BELOW, 
AND APPLY A COATING AS SHOWN IN DETAIL "F" TO ALL TERMINALS CONTAINING 
INSUUTED WIRE, AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 

AS SHOWN IN DETAIL "G". 

A. MIX COMPOUND USING 3-4* OF ITEM(H)FOR USE IN AREAS WHICH ARE NOT 

READILY ACCESSIBLE. DO NOT USE COLORANT PER \008822-l.INTERNAL VOIDS ARE PERMISSIBLE. 

B. MIX COMPOUND USING 5-6* OF ITEM ® ALL AREAS OTHER THAN LISTED IN ”A" 
ABOVE. DO NOT USE COLORANT PER 1008822.*!. INTERNAL VOIDS ARE PERM ISS ABLE. 

CURE APPLIED COATINGS AT 130° ± 10°F FOR A MINIMUM OF 24 HOURS. 

21. APPLY A UNIFORM THIN FILM OF ITEM TO SCREW THREADS. 

22. APPLY A UNIFORM THIN FILM OF ITEM (f|) TO SCREW THREADS.AND UNDERSIDE OF SCREW 
HUD. 
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DO NOT REMOVE BURRS 8 
SHARP EDGES FROM THESE 
HOLES 


DETAIL D 

TYPICAL VNST/ALLAt\ON 
SEE NOTE <W 


.4fj_ m 


NOTES: 

1. 

2 . 


INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 
SCREW TORQUE REQUIREMENTS ± 7%. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGIN6 PINS 

B. 3.S IN.-LB 

C. 6.5 IN.-LB 

D. 13.0 IN.-LB 

E. 35.0 IN.-LB 

F. 70.0 IN.-LB 

G. 80.0 IN.-LB 

ITEM (|9) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS 
REQUIRED. SEE NOTE 6. 

SECURE BALANCE WEIGHTS ITEMS (34) THRU (40) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS FROM TABLEN. INSTALL ITEM (|T) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (JT) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

BOND ITEMS (T 2 ) AND (g) TO ITEM(T) USING ITEM ( 34 ) ADJOINING SURFACES OF 
ITEMS (12) AND GD TO BE BONDED TO EACH OTHER. 

MARK CHARACTERS .23 HIGH COLOR BUCK AT LOCATIONS SHOWN PER ND 1002019. 

.27 

EN6RAVE CHARACTERS .10 HIGH AND FILL, COLOR BLACK PER ND 1002019. 

.14 

STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA DRAWING NO. 2018639 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002019. 

COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 
ITEMS (3D , GD AND (20) ARE ASSEMBLIED TO CASE, ITEM CD OR (61) 

PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-820-16-16S, PROTECTIVE COVER, 
COOLANT, NASA DRAWING NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 
NO. 2018816-011 TO BE REMOVED ONLY WHEN REQUIRED DURING TEST AND INSTALLATION, 
OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALLATION. 

TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120°F AND 142°F. PIP 
PREALIGNED ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY, NASA DRAWING 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40°F TO 160°F RANGE. 

USE NASA DRAWING NO. 2018616, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

SEE NASA DRAWIN6 NO. 2018605 FOR INSTALUTION INFORMATION. 


17. APPLY SEALING COMPOUND PER NASA DRAWING NO. 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

18. TAPE (ID SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CUMP. 

19. 


20. APPLY CONFORMED COATING OF ITEMS (55) , (56) , (H) PREPARED IN ACCORDANCE 
WITH NO 1002009, METHOD J, STAKING COMPOUND, EXCEPT AS NOTED IN "A" AND "B‘ BELOW, 
AND APPLY A COATING AS SHOWN IN DETAIL N F" TO ALL TERMINALS CONTAINING 
INSUUTED WIRE, AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 

AS SHOWN IN DETAIL "G". 

A. MIX COMPOUND USING 3-4* OF ITEM (5fl) FOR USE IN AREAS WHICH ARE NOT 

READILY ACCESSIBLE. DO NOT USE COLORANT PER \008822-l.INTERNAL VOIDS ARE PERMISSASVJE. 

B. MIX COMPOUND USING 5-6* OF ITEM (|D FOR ALL AREAS OTHER THAN LISTED IN N A” 
ABOVE. DO NOT USE COLORANT PER 1008822-V. INTERNAL. VOIDS ARE PERMISSASUE. 

CURE APPLIED COATINGS AT 130° ± 10°F FOR A MINIMUM OF 24 HOURS. 

21. APPLY A UNIFORM THIN FILM OF ITEM (S^) TO SCREW THREADS. 

22. APPLY A UNIFORM THIN FILM OF ITEM (59).TO SCREW THREADS.AND UNDERSIDE OF SCREW 
HEAD. 
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INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 
SCREW TORQUE REQUIREMENTS i 7*. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGA6IN6 PINS 

B. 3.5 IN.-LB 

C. 6.5 IN.-LB 

D. 13.0 IN.-LB 

E. 35.0 IN.-LB 

F. 70.0 IN.-LB 

G. 80.0 IN.-LB 

ITEM (29) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS 
REQUIRED. SEE NOTE 6. 

SECURE BALANCE WEIGHTS ITEMS (34) THRU (40) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS FROM TABLETl. INSTALL ITEM (TT) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (3l) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

BOND ITEMS (12) AND (13) TO ITEM(T) USING ITEM (U) ADJOINING SURFACES OF 
ITEMS ( 12 ) AND GD TO BE BONDED TO EACH OTHER. 

MARK CHARACTERS T23 HI6H COLOR BLACK AT LOCATIONS SHOWN PER NO 1002019. 

.27 

ENGRAVE CHARACTERS .10 HIGH AND FILL, COLOR BUCK PER NO 1002019. 

STAll*' OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA DRAWIN6 NO. 2018639 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002019. 

COOUNT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 
ITEMS (3D , GD AND (JO) ARE ASSEMBLIED TO CASE, ITEM(J) OR (|T) 

PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-820-16-16S, PROTECTIVE COVER, 
COOUNT, NASA DRAWING NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 
NO. 2018816*011 TO BE REMOVED ONLY WHEN REQUIRED DURING TEST AND INSTALUTION, 
OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALUTION. 

TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120°F AND 142°F. PIP 
PREALIGNED ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY, NASA DRAWING 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40°F TO 160°F RANGE. 

USE NASA DRAWING NO. 2016616, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

SEE NASA DRAWING NO. 2018605 FOR INSTALUTION INFORMATION. 


17. 

18. 

19. 

20 . 


APPLY SEALING COMPOUND PER NASA DRAWING NO. 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

TAPE (53) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CUMP. 


APPLY CONFORMED COATING OF ITEMS (55) , (56) , (H) PREPARED IN ACCORDANCE 
WITH ND 1002009, METHOD J, STAKING COMPOUND, EXCEPT AS NOTED IN "A" AND n B‘ BELOW, 
AND APPLY A COATING AS SHOWN IN DETAIL "F" TO ALL TERMINALS CONTAINING 
INSUUTED WIRE, AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 
AS SHOWN IN DETAIL ”G". 

A. MIX COMPOUND USING 3-4* OF ITEM ( 5 ^ FOR USE IN AREAS WHICH ARE NOT 

READILY ACCESSIBLE. DO NOT USE COLORANT PER \0088?2-l.INTERNAL VOIDS ARE RERMISSABUL. 

B. MIX CIMPOUND USING 5-6* OF ITEM (58) FOR ALL AREAS OTHER THAN LISTED IN "A" 
ABOVE. DO NOT USE COLORANT PER 1008822.-1. INTERNAL VOIDS ARE PERMtSSAlLE. 

CURE APPLIED CQATIN6S AT 130° ± 10°F FOR A MINIMUM OF 24 HOURS. 

APPLY A UNIFORM THIN FILM OF ITEM ® TO SCREW THREADS. 

APPLY A UNIFORM THIN FILM OF ITEM (g) TO SCREW THREADS.AND UNDERSIDE OF SCREW 
HUD. 
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INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 

, SCREW TORQUE REQUIREMENTS ± 7%. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGING PINS 

B. 3.5 IN.-LB 

C. 6.5 IN.-LB 

D. 13.0 IN.-LB 

E. 35.0 IN.-LB 

F. 70.0 IN.-LB 

G. 80.0 IN.-LB 

, ITEM (|9) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

, BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS 
REQUIRED. SEE NOTE 6. 

, SECURE BALANCE WEIGHTS ITEMS (34) THRU (40) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS FROM TABLETl. INSTALL ITEM (3?) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (IT IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF 6IMBALS. 

, BOND ITEMS (12) AND (13) TO ITEM(T) USING ITEM (TT) ADJOINING SURFACES OF 
ITEMS (3D AND GD TO BE BONDED TO EACH OTHER. 

, MARK CHARACTERS »23 HIGH COLOR BUCK AT LOCATIONS SHOWN PER NO 1002019. 

.27 

. EN6RAVE CHARACTERS .10 HIGH AND FILL, COLOR BUCK PER NO 1002019. 

.14 

, STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA DRAWING NO. 2018639 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002019. 

. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 
ITEMS (3D , (ED AND ® ARE ASSEMBLIED TO CASE, ITEM CD OR (6T) 

, PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-820-16-16S, PROTECTIVE COVER, 
COOUNT, NASA DRAWING NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 
NO. 2018816-011 TO BE REMOVED ONLY WHEN REQUIRED DURING TEST AND INSTALLATION, 
OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALUTION. 

, TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120°F AND 142°F. PIP 
PREALIGNED ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY, NASA DRAWING 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40°F TO 160 # F RANGE. 

, USE NASA DRAWING NO. 2018616, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

, SEE NASA DRAWIN6 NO. 2018605 FOR INSTALUTION INFORMATION. 


17. APPLY SEALING COMPOUND PER NASA DRAWING NO. 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

18. TAPE CM> SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CUMP. 

19. 

20. APPLY CONFORMED COATING OF ITEMS (55) , (56) , (56) PREPARED IN ACCORDANCE 
WITH ND 1002009, METHOD J, STAKING COMPOUND, EXCEPT AS NOTED IN "A" AND n B' BELOW, 
AND APPLY A COATING AS SHOWN IN DETAIL "F" TO ALL TERMINALS CONTAINING 
INSUUTED WIRE, AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 

AS SHOWN IN DETAIL ”G”. 

A. MIX COMPOUND USING 3-4* OF ITEM(5|)F0R USE IN AREAS WHICH ARE NOT 

READILY ACCESSIBLE. DO NOT USE COLORANT PER 1008822-1.INTERNAL VOIDS ARE PERMISSIBLE. 

B. MIX COMPOUND USING 5-6% OF ITEM (§8) FOR ALL AREAS OTHER THAN LISTED IN N A N 
ABOVE. DO NOT USE COLORANT PER I00882Z-I. INTERNAL VOIDS ARE PERMISSABLE.. 

CURE APPLIED COATINGS AT 130° ± 10°F FOR A MINIMUM OF 24 HOURS. 

21. APPLY A UNIFORM THIN FILM OF ITEM ® TO SCREW THREADS. 

22. APPLY A UNIFORM THIN FILM OF ITEM (59) TO SCREW THREADS.AND UNDERSIDE OF SCREW 
HUD. 

23. 


24 


23 


22 
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SEE MOTE <• 



1. INTERPRET DRAWING IN ACCORDANCE WITH MlL-D-70327. 

2. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 

3. SCREW TORQUE REQUIREMENTS ± 7*. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGING PINS 

B. 3.5 IN.-LB 

C. 6.5 IN.-LB 

D. 13.0 IN.-LB 

E. 35.0 IN.-LB 

F. 70.0 IN.-LB 

G. 80.0 IN.-LB 

4. ITEM (29) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

5. BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS 

REQUIRED. SEE NOTE 6 . ,_ v 

6 . SECURE BALANCE WEIGHTS ITEMS (34) THRU ( 46 ) TO STABLE MEMBER AND 

GIMBALS WITH SCREWS FROM TABLE II. INSTALL ITEM (3?) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (3T) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. ,_ _ _ _ 

7 . BOND ITEMS (Tf) AND (IT) TO ITEMCT) USING ITEM (TD ADJOINING SURFACES OF 
ITEMS (3?) AND ODD TO BE BONDED TO EACH OTHER. 

8 . MARK CHARACTERS .23 HIGH COLOR BLACK AT LOCATIONS SHOWN PER ND 1002019. 

.27 

9. ENGRAVE CHARACTERS .10 HIGH AND FILL, COLOR BLACK PER ND 1002019. 

.14 

10 STAIP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA DRAWING NO. 2018639 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002019. 

11 COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 
ITEMS (31) , GD AND (20) ARE ASSEMBLIED TO CASE, ITEM CD OR © 

12 PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-820-16-16S, PROTECTIVE COVER, 

COOLANT, NASA DRAWING NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 

NO 2010816-011 TO BE REMOVED ONLY WHEN REQUIRED DURING TEST AND INSTALLATION, 

OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALLATION. 

13 TEIPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120°F AND 142°F. PIP 

* PREALIGNED ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY, NASA DRAWING 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40°F TO 160°F RANGE. 

14. USE NASA DRAWING NO. 2018616, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

15. SEE NASA DRAWING NO. 2018605 FOR INSTALLATION INFORMATION. 

16. 

17. APPLY SEALING COMPOUND PER NASA DRAWING NO. 1006338-000 TO SECURE PRECISION 

* RESOLVE p ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

18. TAPE (53) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CLAMP. 

19. 

20. APPLY CONFORMED COATING OF ITEMS (55) , (56) , (H) PREPARED IN ACCORDANCE 
WITH ND 1002009, METHOD J, STAKING COMPOUND, EXCEPT AS NOTED IN "A" AND "B' BELOW, 
AND APPLY A COATING AS SHOWN IN DETAIL "F" TO ALL TERMINALS CONTAINING 
INSULATED WIRE, AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 

AS SHOWN IN DETAIL "G". _ 

A. MIX COMPOUND USING 3-4* OF ITEM(H)FOR USE IN AREAS WHICH ARE NOT 

READILY ACCESSIBLE. DO NOT USE COLORANT PER \0088«-l.INTERNAL VOIDS ARE PERNUSSAftLE. 
8 . MIX COMPOUND USING 5-6* OF ITEM (50) FOR ALL AREAS OTHER THAN LISTED IN “A" 
ABOVE. DO NOT USE COLORANT PER \00882E-\. INTERNAL VO'OS ARE PERMWSAWlL . 

CURE APPLIED COATINGS AT 130° ± 10°F FOR A MINIMUM OF 24 HOURS. 

21 APPLY A UNIFORM THIN FILM OF ITEM ® TO SCREW THREADS. 

22 ! APPLY A UNIFORM THIN FILM OF ITEM ® TO SCREW THREADS.AND UNDERSIDE OF SCREW 
HEAD. 

23. 
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DO NOT REMOVE BURRS 8 
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DETAIL D 

TYPICAL VNBTALLATvON 
SEE. NOTE G» 



SEE NOTE Si 

»z places 



INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, AND SHALL MEET THE 
REQUIREMENTS AS SPECIFIED IN THE APPLICABLE SPECIFICATION SEE DOCUMENT CHART. 
SCREW TORQUE REQUIREMENTS ± 7%. 

A. 2.0 IN.-LB AT FINAL SEATING, NOT TO EXCEED 
1.0 IN.-LB WHILE ENGAGING PINS 

B. 3.5 IN.-LB 

C. 6.5 IN.-LB 

D. 13.0 IN.-LB 

E. 35.0 IN.-LB 

F. 70.0 IN.-LB 

G. 80.0 IN.-LB 

, ITEM (§9) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT 
CABLE MOVEMENT, BUT MUST NOT PINCH WIRES. 

, BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED AS 
REQUIRED. SEE NOTE 6. 

, SECURE BALANCE WEIGHTS ITEMS (34) THRU (40) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS FROM TABLE II. INSTALL ITEM (3?) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS. SEE DETAIL D FOR INSTALLATION 
DATA. CAUTION: DO NOT INSTALL ITEM (H) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

. BOND ITEMS (12) AND (JT) TO ITEM(T) USING ITEM (u) ADJOINING SURFACES OF 
ITEMS (g) AND GD TO BE BONDED TO EACH OTHER. 

. MARK CHARACTERS .23 HIGH COLOR BLACK AT LOCATIONS SHOWN PER ND 1002019. 

.27 

. ENGRAVE CHARACTERS .10 HIGH AND FILL, COLOR BLACK PER NO 1002019. 

.14 

. STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASSY NASA DRAWING NO. 2018639 
OR 2001730 IN APPROPRIATE BLOCKS PER ND 1002019. 

. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF ND 1002223 WHEN 
ITEMS (10) , (ID AND (20) ARE ASSEMBLIED TO CASE, ITEM CD OR (ED 
. PROTECTIVE COVER, ELECTRICAL, PART NO. NAS-820-16-16S, PROTECTIVE COVER, 
COOLANT, NASA DRAWING NO. 1001494, AND MOUNTING PAD CAP NASA DRAWING 
NO. 2018816-011 TO BE REMOVED ONLY WHEN REQUIRED DURING TEST AND INSTALLATION, 
OR TO PROVIDE HEATER POWER TO INERTIAL COMPONENTS, CABLE ON COVERS 1001494 
NOT TO BE REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALLATION. 

. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN 120°F AND 142°F. PIP 
PREALIGNED ASSEMBLY NASA DRAWING NO. 2018639 OR 2001730 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY, NASA DRAWING 
NO. 2021500 MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 40°F TO 160°F RANGE. 

. USE NASA DRAWING NO. 2018616, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 

. SEE NASA DRAWING NO. 2018605 FOR INSTALLATION INFORMATION. 
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17. APPLY SEALING COMPOUND PER NASA DRAWING NO. 1006338-000 TO SECURE PRECISION 
RESOLVER ADJUST POT SCREW HEADS SUBSEQUENT TO ISS LEVEL ADJUSTMENT. 

18. TAPE (S3) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS 
IN THE CABLE CLAMP. 

19. 
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20. APPLY CONFORMED COATING OF ITEMS (55) , (56) , (H) PREPARED IN ACCORDANCE 

WITH ND 1002009, METHOD J, STAKING COMPOUND, EXCEPT AS NOTED IN "A" AND "B' BELOW, 
AND APPLY A COATING AS SHOWN IN DETAIL "F” TO ALL TERMINALS CONTAINING 
INSULATED WIRE, AND TO ALL TURRET TYPE TERMINALS ON PIPA SUSPENSION MODULES 
AS SHOWN IN DETAIL "G”. 

A. MIX COMPOUND USING 3-4% OF ITEM (sf) FOR USE IN AREAS WHICH ARE NOT 

READILY ACCESSIBLE. DO NOT USE COLORANT PER I0O88ZZ-I. NTERNAL VOIDS ARE PERMISSIBLE. 

B. MIX COMPOUND USING 5-6% OF ITEM (58) FOR ALL AREAS OTHER THAN LISTED IN "A" 
ABOVE. DO NOT USE COLORANT PER 1008822-V. INTERNAL VOIDS ARE PERMEABLE. 

CURE APPLIED COATINGS AT 130° ± 10°F FOR A MINIMUM OF 24 HOURS. 

21 APPLY A UNIFORM THIN FILM OF ITEM (SST) TO SCREW THREADS. 

22. APPLY A UNIFORM THIN FILM OF ITEM (5sT) TO SCREW THREADS.AND UNDERSIDE OF SCREW 
‘ HEAD. 

23. 
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3.1.2.5 Standby to Operate Time. Within 15 minutes after switching from standby 
(See 6.2) to the operate mode; the PIPA temperature shall be within ±0.8 # F of the 
temperature control point specified in 3.1.2.3 and the IRIG temperature shall be within 
±0.9°F of the temperature control point specified in 3.1.2.4 under the environment 
specified in 3.1. 2.3. 

3.1.2.6 Standby to Operate Temperature Change. Hie change in temperature of the 
PIPA's, when switching from standby to the operate mode, shall be a maximum of 0.5 # F 
under the environment specified in 3.1.2.3. 

3.1.2.7 Temperature Alarm Limits 

3.1.2.7.1 Operate Mode Limits. A temperature alarm signal shall be generated when 
the PIPA temperature is less than 127.0° ±3.0 a F or greater than 137.0* ±2.0*F under the 
environment specified in 3.1.2.3. 

3.1.2.7.2 Standby Mode Limits. A temperature alarm signal shall be generated when 
the PIPA temperature is less than 127.0° ±3.0 # F or greater than 137.0* ±2.0*F under the 
environment specified in 3.1.2.3. 

3.1.2.8 Blower Operation. TTie airflow direction shall be from the middle gimbal to the 
outer case in the Operate Mode. 

3.1.2.9 Blower, Fixed Heater, and Bias Heater Current. Hie combined blower, fixed 
heater, and bias heater current shall be 0.40 to 0.94 amp under the environment specified 
in 3.1.2.3. 


3.1.2.10 Temperature Control Current. Hie temperature control current shall be 
2. 75 ±1.00 amp under the environment specified in 3.1.2.3. 

3.1.2.11 Coolant Composition. Hie coolant composition used in the liquid coolant loop 
shall be in accordance with Specification MH01-01349-416. 

3.1.2.12 Torque Motor Phasing. Application of dc voltage in accordance with Table I 
shall cause the stable member and the middle and outer gimbals to rotate ocw, when 
viewed along the axis of rotation from the resolver end. 


4 
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3.1. 2.14 Precision Resolver Alignment Module. The 16X resolver sine outputs, at the 
pins specified in Table III, shall increase 0.36V rms, minimum, in-phase, with respect 
to the resolver excitation when the precision resolver alignment module potentiometers 
are rotated fully cw from the extreme ccw position for each axis. 


PRECISION RESOLVER ALIGNMENT MODULE SENSITIVITY 
AXIS 16X RESOLVER OUTPUT TERMINALS* 

Inner Jl-35 Jl-36 

Middle Jl-43 Jl-44 

Outer _ Jl-53 _ Jl-54 _ 

*The gimbals shall be locked such that the 16X resolver outputs 
at the terminals shown shall be 0 to 0.6 volt in phase with 
_ respect to the resolver excitation. 

3.1.2.15 PIP Phasing 

a. Hie ”X” PIP shall be approximately at null when the gimbals and stable member 
are at the normal zero positions (see Figure 1). The "X” PIP output at pins 
J2-6 (Hi) and J2-7 (Lo) shall increase in phase when the float is driven away 
from null with a ccw rotation of the stable member as viewed from the resolver 
end of the IGA. 

b. Hie "Y" PIP shall be approximately at null when the gimbals and stable member 
are at the normal zero positions. The "Y" PIP output at pins J2-17 (Hi) and 
J2-18 (Lo) shall increase in phase when the float is driven away from mill.with 

a cw rotation of the OG as viewed from the resolver end of the OGA. 

c. Hie "Z” PIP shall be approximately at null when the MG and stable member are 
at their normal zero positions and the OG is 90* ccw from its normal zero 
position. The "Z" PIP output at pins J2-35 (Hi) and J2-36 (Lo) shall increase 
in phase when the float is driven away from null by a cw rotation of the OG as 
viewed from the resolver end of the OGA. 

3.1.2.16 IRIG and Gyro Error Resolver Phasing 


a. Hie IRIG and gyro error resolver outputs shall be as specified in Table IV 
when torqued electrically from null. 
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TABLE IV 


I RIG AND GYRO ERROR RESOLVER OUTPUTS 


IRIG 

STABLE 
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POSITION 

±5° 

INPUT TERMINALS 

OUTPUT TERMINALS 

MAGh 
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PHASE* 

Hi j 

Lo 
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mKEKm 
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J2-5 
J2-5 
J2-4 ! 
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J2-21 

J2-23 

J2-20 

J2-20 

J2-20 

J2-20 

Incrc 

casing 

Inphase 
Inphase 
Inphase 
Out-of-phase 

m 

n 

HI 

J2-34 

J2-34 

|fgj| 

H 

■ 

■ 

Inphase 

Out-of-phase 

z 

0* 

0* 

90* CCW 

0* 

BfSIB 

n 

BISjUl 

M 


■ 

mm 

Inphase 

Inphase 

Out-of-phase 

Out-of-phase 





♦NOTES: 


1. The direction of rotation is defined as viewed along the axis of rotation from the 
. resolver end. 

2. The inertial component signal generator outputs are phased with respect to the 
signal generator excitation at pins J2-8 (Hi) and J2-9 (Lo). 


b. The "X" IRIG output at pins J2-23 (Hi)and J2-20 (Lq) shall increase in phase when the 
gimbals are at their normal zero position, and the "X" IRIG float is driven away 
from null with a ccw rotation of the OG as viewed from the resolver end of the OGA. 

c. The M Y" IRIG output at pins J2—19 (HI) and J2-20 (Lp) shall increase in phase when 
the gimbals are at their normal zero position, and the ”Y" IRIG float is driven away 
from null with a ccw rotation of the SM as viewed from the resolver end of the IGA. 

d. The "Z" IRIG output at pins J2-24 (Hi) and J2-20 (Lo) shall increase in phase when 
the gimbals are at their normal zero position, and the "Z" IRIG float is driven away 
from null with a ccw rotation of the MG as viewed front the resolver end of the MG A. 

3.1.2.17 Balance. The unbalance of each gimbal and stable member about their respective 
axes shall not exceed 0.1 oz-inch (0.2 oz-inch peak to peak). 
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3.1.2.18 Gimbal Torque 

a. The torque motor current required to start cw and ccw rotation when the axis 
of rotation is horizontal shall not exceed 86 ma dc for the SM and middle gimbal 
and 106 ma dc for the outer gimbal. 

b. The torque motor current required to complete one full cw and ccw revolution for 
each gimbal and the SM shall not exceed the maximum current required for 
3.1.2.18. a. 

3.1.2.19 Pressure. Hie internal pressure drop (AP) shall not exceed 0.25 psia in a 

24 hour period at an initial assembly pressure (Pj) of 29.5±0.1 psia of dry air or nitrogen, 
an ambient temperature of 75* *4*F, and atmospheric pressure of 14.7*1.0 psia. 

3.1.2.20 Telemetry Signal Outputs. The blower telemetry signal shall be 28.0*2.8V rms. 
The control heater telemetry signal shall be 19.5 to 32.5 vdc when the control heaters 
switch on. 

3.1.2.21 PTC Interlock. There shall be a PTC Interlock signal of 21.0 to 32.5 vdc when 
the control heater power is applied. 

3.1.2.22 Resistance. The dc resistance of the electrical circuits shall be as specified in 
Table V. 

3.1.2.23 Insulation Resistance. The insulation resistance of the electrical circuits shall 
be as specified in Table VO. 

3. 2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO 
G&N Drawing 2018601 and all drawings and engineering data referenced thereon. 

3.2.2 Standards of Manufacturing, Manufacturing Process and Production 

3.2.2.1 Continuity and DC Resistance. The resistance between terminal points shall be 
as specified in Table VL 

3.2.2.2 Selection of Heater Padding Resistors 

3.2.2.2.1 Padding Setup. The heater padding resistors R1 through R6 shall be selected 
to maintain the PIP A and IRIG temperatures and blower operation as specified in 3.1.2.3, 

3.1.2.4 and 3.1.2.8 from 5 to 50 percent heater duty cycle. With the following inputs 
applied to the assembly, the gimbals shall be positioned at 0* *10*, the stable member 
shall be positioned at 90* ±10* ccw from zero as viewed from the resolver end of the IGA. 
Coolant shall be circulated through the heat exchanger. 


9 
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TABLE V 
RESISTANCE 


SIGNAL 

PINS 


From (+) 

To R 

Minimum 

Maximum 

Chassis Ground 

Jl-1 

Case 

0.0 

0 

.5 

PIP & IRIG Control Htr 

Jl-2 

Jl-4 

2K 

9K 

PTCInterlock (GSE) 

Jl-2 

Jl-19 

4949 

5051 

PIP & IRIG Control Htr 

Jl-3 

Jl-5 

2K 

9K 

PIP & IRIG Control Htr (GSE) 

Jl-6 

Jl-8 


9 

13 

PIP & IRIG Control Htr (GSE) 

Jl-7 

Jl-9 


9 

13 

Blower 0A 

Jl-10 

Jl-12 

27 

40 

Blower 0B 

Jl-11 

Jl-12 

27 

40 

PIP Temp Sensor 

Jl-14 

Jl-15 

1542 

1578 

Temp Sensor Common 

Jl-15 

Jl-26 

i 

.0 

2.0 

Temp Sensor Common 

Jl-16 

Jl-18 

1.0 

2.0 

IRIG Temp Sensor 

Jl-17 

Jl-18 

2300 

2670 

X IRIG Wheel (0A) 

Jl-22 

Jl-21 

40 

55 

Y IRIG Wheel (0A) 

Jl-22 

Jl-24 





Z IRIG Wheel (0A) 

Jl-22 

Jl-25 





X IRIG Wheel (0B) 

Jl-23 

Jl-21 





Y IRIG Wheel (0B) 

Jl-23 

Jl-24 





Z IRIG Wheel (0B) 

Jl-23 

Jl-25 

40 

55 

Resolver Excitation 

Jl-27 

Jl-28 

6 


31 

PIP Temp Sensor (Tele) 

Jl-29 

Jl-30 

1542 

1578 

IRIG Temp Sensor (Tele) 

Jl-31 

Jl-32 

2300 

2670 

COS Ajg 16X 

Jl-33 

Jl-34 

47 

78 

SIN A ig 16X 

Jl-35 

Jl-36 

47 

78 

COS Ajq IX 

Jl-37 

Jl-38 

72 

119 

SIN Ajq IX 

Jl-39 

Jl-40 

72 

. 119 

COS A MG 16X 

Jl-41 

Jl-42 

47 

78 

SIN Amg 16X 

Jl-43 

Jl-44 

47 

78 

cos a M g ix 

Jl-45 

Jl-46 

72 

119 

SIN Amg IX 

Jl-47 

Jl-48 

72 

119 

COS Aqg 16X 

Jl-51 

Jl-52 

47 

78 

SIN Aqg 16X 

Jl-53 

Jl-54 

47 

78 

COS Aqg IX 

Jl-55 

Jl-56 

72 

119 

SIN Aqg IX 

Jl-57 

Jl-58 

72 

119 

X IRIG Torque ♦ 

J2-4 

J2-34 

160 

210 

X IRIG Torque - 

J2-5 

J2-34 

160 

210 

X PIP Error 

J2-6 

J2-7 

30K • 

33K 

Ducosyn Excitation 

J2-8 

J2-9 

1 


5 


Ducosyn Feedback 

J2-10 

J2-11 

1 


5 


Y IRIG Torque + 

J2-15 

J2-34 

160 

210 

Y IRIG Tor ,ue - 

J2-16 

J2-34 

160 

210 

Y PIP Error 

J2-17 

J2-18 

30K 

33K 
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TABLE V (Continued) 


SIGNAL 


PINS 



1 From (+) 

— To(-) 

IG Error 

■H 

J2-20 

MG Error 


J2-20 

OG Error 


J2-20 

X IRIG Error 

J2-23 

J2-20 

Z IRIG Error 

J2-24 

J2-20 

Control Htr (Tele) 

J2-25 

Jl-2 

Z IRIG Torque ♦ 

J2-32 

J2-34 

Z IRIG Torque - 

J2-33 

J2-34 

Z PIP Error 

J2-35 

J2-36 

IG Motor 

J2-39 

J2-40 

MG Motor 

J2-41 

J2-42 

OG Motor 

J2-51 

J2-52 

Blower (Tele) 

Jl-11 

Jl-20 
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RESISTANCE VALUE 


(Ohms) 



^^Maximun^^ 

78 

120 

77 

130 

77 

130 

27 

45 

27 

45 

9.5K 

10.5K 

160 

210 

160 

210 

30K 

33K 

20 

72 

20 

72 

10 

40 

4949 

5051 


























FROM 


TO 


FROM 


TO 


RESISTANCE 


Jl-23 

A14-3 

Jl-23 

Jl-23 

JL-23 

Jl-24 

Jl-24 

Jl-25 

Jl-25 

J2-1 

J2-2 

J2-2 

J2-3 

J2-4 

J2-5 

J2-6 

PI 8-6 

PI 8-7 

PI 8-21 

J2-7 

J2-8 

J2-8 

J2-9 

J2-9 

Tl-3 

Tl-3 

Tl-3 

Tl-4 

Tl-4 

Tl-4 

Tl-5 

Tl-5 

Tl-5 

Tl-6 

Tl-6 

Tl-6 

Tl-6 

Tl-7 

Tl-7 

Tl-7 

J2-12 

J2-13 

J2-13 

J2-14 

J2-15 


R5-1 

R5-2 

P17-R 

P16-R 

P15-R 

P16-B 

P16-J 

P17-B 

P17-J 

PI 8-8 

PI 8-2 

PI 8-22 

PI 8-4 

P15-b 

P15-a 

A4-2 

A4-0 

A4-7 

A4-3 

A4—5 

Tl-1 

J2-10 

Tl-2 


(Ohms) 

< 1.2 

<0.1 

< 1.1 

< 1.1 

< 1.2 

< 1 . 1 . 


< 1.1 

< 1.2 

< 1.2 

< 1.1 

< 0.1 

< 0.1 

< 0.1 

< 1.1 

< 1.1 

< 2.0 

< 1.1 


J2-11 

P20-25 

PI9-25 

PI 8-25 

P20-9 

PI 9-9 

PI 8-9 

P15-W 

P16-W 

P17-Y 

P15-Y 

P16-Y 

P17-W 

Tl-7 

A4-4 

A6-4 

A5-4 

PI 9-8 

PI 9-2 

PI 9-22 

PI 9-4 

P16-b 


< 2.0 

0.05 to 0.15 


0.05 to 0.15 
0.1 to 9.2 


0.1 to 0.2 


< 0.1 

< 0.1 

<0.15 

< 0.2 

< 1.2 

I 

< 1.2 

< 1.1 


J2-16 

J2-17 

J2-18 

A5-9 

A5-7 

A5-3 

A5-1 

J2-19 

J2-19 

J2-20 

J2-20 

J2-20 

J2-23 

J2-23 

J2-24 

J2-24 

J2-32 

J2-33 

J2-34 

J2-34 

J2-34 

J2-35 

J2-36 

J2-37 

J2-37 

J2-37 

J2-37 

J2-38 


J2-38 

J2-59 

J2-60 

J2-60 

J2-61 

P20-6 

P20-7 

P20-21 

P20-1 

P20-14 

P20-23 

I 

P20-23 


P16-a 

A5-2 

A5-5 

PI 9-6 

PI 9-7 

PI9-21 

A6-1 

P16-A 

P16-S 

P16-C 

P17-C 

P15-C 

PI 5-A 

P15-d 

PI 7-A 

P17<-d 

Pi 7-a 

P17-b 

P17-Z 

P16-Z 

P15-Z 

A6-2 

A6-5 

A4-4 

P17-H 

P16-H 

P15-H 

P17-C 

P16-C 

PI 5-c 

A4-1 

A6-1 

P20-8 

P20-2 

P20-22 

P20-4 

A6-9 

A6-7 

A 6-3 

PI9-14 

PI 8-1 

PI 9-23 

PI 8-23 

A13-4 

R4-1 


(Ohms) 

< 1.1 

< 1.2 

< 1.2 

< 0.1 

I 

< 0.1 

< 1.1 

< 1.1 

< 1.1 

< 1.1 

< 1.2 

< 1.2 

< 1.2 

< 1.1 

< 1.1 


< 1.1 

< 1.2 

< 1.1 


< 1.1 

< 1.2 

< 1.1 

< 1.1 

< 1.2 

< 1.1 

< 1.1 


< 1.1 

< 0.1 

» 

<0.25 
<0.25 
<0.35 
< 0 .* 
< 0.2 
<0.35 
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TABLE VI(Continued) 


FROM 

TO 

RESISTANCE 

(Ohms) 

FROM 

TO 


A14-4 

R4-2 

<0.2 

A15-1 

A16-3 

<0. 

1 

A13-4 

P17-T 

<0.15 

A15-8 

A16-2 

<0. 

1 



P16-T 

4 

A17-1 

A18-2 

<0. 

1 



A10-2 

<0.15 

A8-Red 

A10-1 

Visual 



All-2 

<0.2 

A8-Red 

A10-2 





A12-2 

<0.2 

A8-Blu 

A10-3 







A8-Blu 

A10-4 



A13-4 

P15-T 

<0.3 

A9-Red 

All-1 



P15-D 

P16-K 

<0.2 

A9-Red 

All-2 



P16-D 

P17-K 

<0.1 

A9-Blu 

All-3 



A13-3 

A14-2 

<0.2 

A9-Blu 

All-4 



Jl-2 

Jl-19 

4949 to 5001 





J1 

-20 

Kl-8 

4949 to 9001. 

SHLO ON 




J1 

-26 


<0.2 . 

A4-3.-7.-9 

A4-3 



Jl-29 


<0.2 

SHLD ON 




J1 

-30 

E56 

<0.2 

A5-3.-7.-9 

A5-3 



J1 

-31 

E58 

<0.2 

SHLD ON 




J1 

-32 

E59 

<0.2 

A6-3.-7.-9 

A6-3 



J2 

-25 

A13-5 

<1.2 

E61 

E22 



Tl-8 

P20-20 

0.05 toO. 15 

E62 

E23 

Visual 

Tl-8 

P19-20 

0.05 toO. 15 





Tl-8 

P18-20 

0.05 toO. 15 





Tl-8 

Tl-3 

<0.1 






TABLE VH 

INSULATION RESISTANCE 
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a. 28. 0±0.5 vdc to the PIPA and IRIG control heaters at pins Jl-2 (Hi), Jl-3 (Hi), 
Jl-4 (Lo), and Jl-5 (Lo). 

b. 29.00±0.29V rms, 3200±32 cps to the ducosyns at pins J2-8 (Hi) and J2-9 (Lo). 

c. 28.0±0. IV rms, 800±8 cps to the IRIG wheels at pins Jl-22 (<£A), Jl-23 (<£B), 
Jl“21 (com), Jl-24 (com), and Jl-25 (com). The wheel voltage shall be constant 
within 0. IV throughout the heater control calibration. 

d. 28.00±0.28V rms, 800±80 cps to the gimbal angle resolvers at pins Jl-27 (Hi) 
and Jl-28 (Lo). ' 

e. 28.0±1.4 vdc to the preamplifiers at pins J2-38 (28 vdc) and J2-37 (0 vdc). 

f. 28.0±0.5V rms, 800±8 cps to the blowers at pins Jl-10 Jl-11 (0B) and 

Jl-12 (com). 

3.2.2.2.2 Selection of Control Heater Padding Resistor (Rl). Hie control heater padding 
resistor (Rl) shall be selected as follows: 

a. Hie inertial component temperatures shall be stabilized with control heater duty 

cycle at 5±2 percent. Hie average PIPA temperature shall be 129.4° ±3.0°F and 
the AT (difference between the PIPA and IRIG indicated temperatures) shall be 
>4.0°F. Duty cycle in percent time on _ x 10Q 

time on + time off 

b. With the control heater duty cycle increased to 50±5 percent, the control heater 
padding resistor (Rl) shall be selected to achieve a AT within 0.25°F of the value 
obtained in 3.2.2.2.2. a. Allow for stabilization after any adjustment. 

NOTE: firing stabilization, the PIPA and IRIG indicating sensors shall be 
monitored and data continuously recorded. Hie PIPA and IRIG temperatures 
are stabilized when they have not changed by more than 0.10°F over a one 
hour period. The measured average PIPA and IRIG indicating sensor data 
shall be converted to degrees Fahrenheit (see 6.1). 

3.2.2.2.3 Selection of Hiermostat Anticipatory Heater Padding Resistor (R4). Hie 
thermostat anticipatory heater padding resistor (R4) shall be selected as follows: 

a. With tiie control heater duty cycle at 50±5 percent, the control thermostat 
anticipatory heater padding resistor (R4) shall be selected to achieve an 
average PIPA temperature within 0.25°F of the value obtained in 3.2.2.2.2. a. 
Allow for stabilization after any adjustment. 

b. With the control heater duty cycle at 20±5 percent, the average PIPA temperature 
shall be within 0.25°Fof the valves obtained in 3.2.2.2.2. a and 3.2.2.2.3. a. If 
the requirement is not met, repeat 3.2.2.2.2. a and 3.2.2.2.3. a. 
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3.2.2.2.4 Selection of PIP A Fixed Heater Padding Resistor (R3). With the control heater 
duty cycle at 20±5 percent, allow for stabilization and record AT. If the AT is equal to or 
less than 5.7 # F, a 1020 ohm resistor shall be selected for the PBPA fixed heater padding 
resistor (R3); and if the AT is greater than 5.7*F, the resistor shall be selected to achieve 
a of 5.6° ±0.1°F. Allow for stabilization after any adjustment. 

3.2.2.2.5 Selection of Thermostat Bias Heater Padding Resistor (R5). With the control 
heater duty cycle at 20±5 percent, the thermostat bias heater padding resistor (R5) shall 
be selected to set the average PIPA temperature at 129.40* ±0.10°F. Allow for stabiliza¬ 
tion after any adjustment. 

3.2.2.2.6 GSE Heater Padding Resistor (R2). The GSE heater padding resistor (R2) 
shall be of the value selected in 3.2.2.2.2. b. 


16 













APOLLO G&N Specification 
PS2018601 REV A 


4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY 
VERIFICATION CROSS REFERENCE INDEX 


Test/Examination 

Requirement 

Method 

Heat Exchanger Leak Rate 

3.1.2.1 

4.3.2 

Heat Exchanger Pressure Drop 

3.1.2. 2 

4.3.3 

PIP A Temperature 

3.1.2.3 

4.3.5.5 

IRIG Temperature 

3.1.2.4 

4.3.S.5. 

Standby to Operate Time 

3.1.2.5 

4.3.5.6 

Standby to Operate Temperature Change 

3.1.2.6 

4.3.5.7 

Temperature Alarm Limits 

3.1.2. 7 

4.3.5.1 

Blower Operation 

3.1.2.8 

4.3.5.2 

Blower, Fixed Heater and Bias Heater 

3.1.2.9 

4.3.5.3 

Current 



Temperature Control Current 

3.1.2.10 

4.3.5.4 

Coolant Composition 

3.1.2.11 

4.3.18 

Torque Motor Phasing 

3.1.2.12 

4.3.6 

IX and 16X Resolver Phasing 

3.1.2.13 

4.3.7 

Precision Resolver Alignment Module 

3.1.2.14 

4.3.8 

PIP Phasing 

3.1.2.15 

4.3.9 

IRIG and Gyro Error Resolver Phasing 

3.1.2.16 

4.3.10 

Balance 

3.1.2.17 

4.3.11 

Gimbal Torque 

3.1.2.18 

4.3.12 

Pressure 

3.1.2.19 

4.3.13 

Telemetry Signal Outputs 

3.1.2. 20 

4.3.14 

PTC Interlock 

3.1.2.21 

4.3.15 

Resistance 

3.1.2.22 

4.3.4 

Drawing Compliance 

3.2.1 

4.3.1 

Continuity and DC Resistance 

3.2.2.1 

4.3.17 

Insulation Resistance 

3.1.2.23 

4.3.16 

Selection of Heater Padding Resistors 

3.2.2. 2 

4.3.17 


4.2 GENERAL. Hie contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplishment of each test required herein. 

4.2.1 Test Conditions 

4.2.1.1 Inertial Component Temperature. Unless otherwise specified, the inertial component 
temperatures shall be maintained as follows: 

a. IRIG: 135. 0* ±5.0°F 

b. PIP: 130.0° ±5.0°F 
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4.3.5.2 Blower Operation. With the IMU in the operate mode the blowers shall run and 
the airflow direction through the blowers B8 and B9 shall be from the middle gimbal 
towards the outer case. 

4.3.5.3 Blower, Fixed Heater, and Bias Heater Current. With the blowers turned off, 
the total current of the blower, fixed heaters, and bias heater at pin Jl-12, shall be 

0.03 to 0.35 amp; and with the blowers turned on, the total current shall be as specified 
in 3.1.2.9. 

4.3.5.4 Temperature Control Current. With the control heaters turned on, the current 
shall be 2.15±0.35 amp. With the voltage in 4.2.1.4. c increased to 32.5±0.2 vdc, the 
current shall be 3.25±0.50 amp. 

4.3.5.5 PIPA and IRIG Temperatures. With the IMU in the operate mode, the PBPA 
and IRIG temperature test shall be performed as follows: 

a. With a control heater duty cycle of 5±2 percent, the average PIPA temperature 
shall be 129.4* ±0.4 # F with a maximum instability of ±0.2°F and the average 
IRIG temperature shall be a point within the range of 134.0* and 136.0*F with 
±0.2°F maximum instability. Allow for stabilization. 

b. Repeat 4.3.5.5. a with control heater duty cycles of 20±5 percent and 50±5 percent. 

c. With the voltage specified in 4.2.1.4. c increased to 32.5±0.2 vdc and the voltages 
specified in 4.2.1.4. e and h increased to 29.4±0.2V rms, 4.3.5.5. a shall be 
repeated at control heater duty cycles of 5±3 percent and 30±5 percent. 

4.3.5.6 Standby to Operate Time. With the IMU in the standby mode, set the control heater 
duty cycle to 50±5 percent. (The control heater duty cycle will change to a lower level in the 
operate mode.) Within 15 minutes after switching from standby to the operate mode, the 
PIPA and IRIG temperatures shall be within 0.5*F of the respective temperature control 
points established in 4.3.5.5. a. 

4.3.5.7 Standby to Operate Temperature Change. The change in temperature of the PIPA f s, 
when switching from standby to the operate mode, shall be as specified in 3.1.2.6. 
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4.3.6 Torque Motor Phasing. With a dc voltage source connected to the pins specified 
in Table I and gradually increased from 0 vdc, the stable member and gimbals shall 
rotate as specified in 3.1.2.12. 

4.3.7 IX and 16X Resolver Phasing. With 28.00±0.28V rms, 800 ±80 cps applied to 
pins Jl-27 (Hi) and Jl-28 (Lo), the resolver phasing shall be as specified in Table n 
when the gimbals and SM are rotated 4* maximum ccw from a position within 1* of 
electrical zero. 

4.3.8 Precision Resolver Alignment Module. With 28.00 ±0.28 rms, 800 ±80 cps applied 
to pins Jl-27 (Hi) and Jl-28 (Lo) and the precision resolver alignment module potentiometers 
set fully ccw, the outputs of the 16X resolvers, at the pins specified in Table m, shall 
increase 0.36V rms minimum in phase with respect to the resolver excitation when the 
precision resolver alignment module potentiometers are rotated fully ow for each axis. 

4.3.9 PIP Phasing. With 29.00 ±0.29V rms, 3200 +32, -32 cps excitation applied to 
the ducosyns at pins J2-8 (Hi) and J2-9 (Lo) and a 28.0 ±1.4 vdc source applied to the 
preamps at pins J2-38 (Hi) and J2-37 (Lo), PIP phasing shall be checked as follows: 

a. With the gimbals and stable member at the normal zero positions, the 

X PIP shall be approximately at null. Ihe X PIP output at pins J2-6 (Hi) 
and J2-7 (Lo) shall be increasing in phase when the float is driven away 
from null with a ccw rotation of the stable member as viewed from the 
resolver end of the IGA. 

b. With the gimbals and stable member at their normal zero positions, the Y PIP 
shall be approximately at null. The Y PIP outputs at pins J2-17 (Hi) and J2-18 
(Lo) shall be increasing in phase when the float is driven away from null with a 
cw rotation of the OG as viewed from the resolver end of the OGA. 

c. With the MG and stable member at their normal zero positions, the Z PIP 
shall be approximately at null. With the OG positioned approximately 90* 

ccw from its normal zero position, the Z PIP output at pins J2-35 (Hi) and ' 

J2-36 (Lo) shall be increasing in phase when the float is driven away from null 
with a ow rotation of the OG as viewed from the resolver end of the OGA. 
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4.3. If IRIG and GYRO Error Resolver Phasing 

a. A 29.00±0.29V rms, 3200 >32, -32 cps excitation shall be applied to the 
ducosyns at pins J2-8 (Hi) and J2-9 (Lo). 

CAUTION: Ducosyn excitation shall be applied 1/2 hour minimum 
before electrically torquing the IRIG's. 

b. A 28. Oil. 4 vdc source shall be applied to the preamps at pins J2-38 (Hi) 
and J2-37 (Lo). 

c. A 28. Oil. 4V rms, 800i8 cps source shall be applied to wheels at pins Jl-22 (0A), 
Jl-23 (0B), Jl-21 pc IRIG wheel common), Jl-24 (Y IRIG wheel common), and 
Jl-25 (Z IRIG wheel common). 

d. The IRIG and gyro error resolver outputs shall be as specified in Table IV when 
torqued electrically from null with a 60i2 cps current (which follows the profile 
of Figure 2) applied at the input terminals specified in Table IV. 

e. With the gimbals at their normal zero position, and the X IRIG float driven away 
from null with a ccw rotation of the OG as viewed from the resolver end of the OGA, 
the X IRIG output at pin J2-23 (Hi) and J2-20 (Lo) shall be increasing in phase. 

f. With the gimbals at their normal zero position, and the Y IRIG float driven away 
from null with a ccw rotation of the SM as viewed from the resolver end of the 
IGA, the Y IRIG output at pin J2-19 (Hi) and J2-20 (Lo) shall be increasing in phase. 

g. With the gimbals at their normal zero position, and the X IRIG float driven away 
from null with a ccw rotation of the MG as viewed from the resolver mid of the 
MGA, the Z IRIG output at pins J2-24 (Hi) and J2-20 (Lo) shall be increasing in 
phase. 

4.3.11 Balance. With each gimbal and stable number set to their maximum unbalance position, 
the unbalance of each gimbal and stable member about their respective axes shall be as speci¬ 
fied in 3,1.2.17. 

4.3.12 Gimbal Torque 

a. With the axis of rotation in the horizontal plane and a dc voltage applied in accordance 
with Table VIII and increased from 0 vdc until rotation starts, the maximum TM 
current required to start rotation at 18 intervals, 20° ±3° apart, in both the cw and 
ccw directions shall be as specified in 3.1.2.18. 
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b. Under the conditions of 4.3. U.& the torque required to complete one cw and one 
ccw rotation shall not exceed the maximum starting torque obtained in 4«3* 12< Hu 

TABLE Vm 

STARTING TORQUE TEST INPUT TERMINALS 


GIMBAL 

INPUT TERMINALS I 

+DC 

Gnd 

SM 

J2-39 

J2-40 

MG 

J2-41 

J2-42 

OG 

J2-51 

J2-52 


4.3. IS Pressure. With the assembly internal pressure (Pi) aft 29.5*0,.l psia of 
dry air or nitrogen, the pressure drop (AF) shall be as specified in 3.1.2.19 when 
tested over a 24 .hour period. The pressure drop shall be corrected for changes in ; 
case temperature, and barometric pressure over the 24 hour period utilising the 
following formula: 


AP C - (Pi - Pf) 


Ti+460 

Tf+Ti+ 460 

2 


corrected pressure drop (psia) 


where: Pi * P G + P bi * initial IMU absolute pressure (psia) 

Pfci * initial barometric pressure (psi) * (inches Hg) (0.489„) 

in. HG 

P G “ gauge pressure (psi) 


P f * p q + Pj,i + (P b f “ P^) * IMU absolute pressure after 24 hours (psia) 
P M = final barometric pressure (psi) = (inches Hg) (0.489j ~— ■■) 

Tj * initial case temperature (*F). 

» final case temperature (°F) 
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4.3.14 Telemetry Signal Output. With the inputs specified in 4.2.1.4. c, g and 
h applied, the telemetry signals shall be as follows: 

a. Hie blower telemetry signal voltage at pins Jl-20 (Hi) and Jl-12 (Lo) 
shall be 26.6 ±0.5V rms. 

b. When the control heaters switch on, the control heater telemetry signal 
voltage at pins J2-25 (Lo) Jl-2 (Hi) and Jl-3 (Hi) shall be 20.0 ±2.0 vdc. 

4.3.15 PTC Interlock. With the input specified in 4.2.1.4. c applied, the PTC Interlock 
signal voltage at pins Jl-19 (Hi) and Jl-4 (Lo) shall be 21.5 ±0.5V dc. 

4.3.16 Insulation Resistance. Hie insulation resistance shall be as specified in Table 
VII when measured with a megohm meter limited to a short circuit current of one 
milliampere at an output voltage of 50 +Q-5V do. 

4.3.17 Verification. Test or examination data shall be examined to verify that the 
requirements of 3.1.2.11, 3.2.2.1 and 3.2.2.2 have been met. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6. NOTES 

6.1 Indicating Sensor Resistance to Degrees Conversion. Tables DC and X may be 
used to convert the measured PIP and IRIG indicating sensor resistance to degrees 
fahrenheit. 

6.2 MODES OF OPERATION 

6.2.1 Standby. Hie IMU shall be in the standby mode when power is applied as specified 
in 3.1. l.b and d. 

6.2.2 Operate. Hie IMU shall be in the operate mode when power is applied as specified 
in 3.1.1. a through e. 
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PART NO. 

NOMENCLATURE 

100002 / 

PLATE, IDENTIFICATION 

100026/ 

WEIGHT, BAL M.Q. 

tooozcz * 

WEIGHT BAL ~ M.Q 

1000263 " 

WEIGHT BAL MO/OG 

1000268 .. 

WEIGHT BAL OG 

10002701 

WEIGHT BAL 00 : 

1000/35" 

CONNECTOR, WATER 

20/8602 

OOTER AX/S ASST 

Z0/87S6T 

CUP, RETAINER TM 0A 

20/8736 

SHAFT. STUB RSKR 

20/8733 

HSG./3RG RSvR ' 

20/8621 

BEARING DUPLEX 

20/863/ 

resolver :::: 

20/8732 

CUP, MR5 RET 

20/8733 

PLATE. /3EA*tMi AST 

20/8731 

cl/rw/re RET 

tOO/OOr/ 

■ TERMINAL . : 

20/8754 

SHAFT, STUB 771 OA 

20/8755. 

HOUSING, BEARING 

^ 20/8738 

CASE CTR MACH ASST 

’ 20/87/0 " 

Cover case :. :. 


QTY 

REQ'D 

/ 

A/R 

AIR 

A/R 

A/R 

A/R 

: /: 

6 

/ : 

/ 

2 

j 

/.• 

3 

, 2 

■ 

/ : 

/ 
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3.1.2.18 Gimbal Torque 

a. Hie torque motor current required to start cw and ccw rotation when the axis 
of rotation is horizontal shall not exceed 86 ma dc for the SM and middle gimbal 
and 106 ma dc for the outer gimbal. 

b. Hie torque motor current required to complete one full cw and ccw revolution for 
each gimbal and the SM shall not exceed the maximum current obtained for 
3.1.2.18. a. 

3.1. 2.19 Pressure. Hie internal pressure drop (AP) shall not exceed 0.25 psia in a 
24 hour period at an initial assembly pressure (Pj) of 29.5*0.1 psia of dry air or nitrogen, 
an ambient temperature of 75* *4*F, and atmospheric pressure of 14.7*1.0 psia. 

3.1.2.20 Telemetry Signal Outputs. The blower telemetry signal shall be 28.0*2.8V rms. 
The control heater telemetry signal shall be 19.5 to 32.5 vdc when the control heaters 
switch on. 


3.1.2.21 PTC Interlock. There shall be a PTC Interlock signal of 21.0 to 32.5 vdc when 
the control heater power is applied. 

3.1.2.22 Resistance. The dc resistance of the electrical circuits shall be as specified in 
Table V. 

3.1.2.23 Insulation Resistance. The insulation resistance of the electrical circuits shall 
be as specified in Table VQ. 

3. 2 PRODUCT CONFIGURATION 

3. 2.1 Drawings. Hie configuration of the assembly shall be in accordance with APOLLO 
G&N Drawing 2018601 and all drawings and engineering data referenced thereon. 

3.2.2 Standards of Manufacturing, Manufacturing Process and Production 

3.2.2.1 Continuity and DC Resistance. Hie resistance between terminal points shall be 
as specified in Table VI. 

3.2.2.2 Selection of Heater Padding Resistors 

3.2.2.2.1 Padding Setup. Hie heater padding resistors R1 through R6 shall be selected 
to maintain theplPAand IRIG temperatures and blower operation as specified in 3.1.2.3, 

3.1.2.4 and 3.1. 2.8 from 5 to 50 percent heater duty cycle. With the following inputs 
applied to the assembly, the gimbals shall be positioned at 0* *10*, the stable member 
shall be positioned at 90* ±10° ccw from zero as viewed from the resolver end of the IGA. 
Coolant shall be circulated through the heat exchanger. 
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k. The total time that IRIG wheel power was applied shall be recorded in the 
system history log book. 

l. Hie total IRIG wheel, fixed heater, and bias heater power shall be measured and 
recorded in the system history book. 

4.3.2 Heat Exchanger Leak Rate. When tested with a differential pressure of 77.5, +4.0 
-0 psig of helium, the leak rate of the heat exchanger shall be as specified in 3.1.2.1. 

4.3.3 Heat Exchanger Pressure Drop. When tested with the quick disconnect couplings, 
the associated "O" rings installed, and water glycol coolant flowing at 33±1 lb/hr (3.6 ±0.1' 
gal/hr) at 45* ±2 # F inlet temperature, the heat exchanger pressure drop shall be as specified 
in 3.1.2.2. The pressure drop shall be calculated by use of the following formula utilizing 

a differential mercury manometer to obtain H and H : 


Pressure Drop ■ 0.92 (Hj-H^ inch 

Where: 

Hj ■ High pressure side of the differential mercury manometer 

Hg * Low pressure side of the differential mercury manometer 

4.3.4 Resistance. The resistance between pins shall be as specified in Table V when 
measured with an ohmmeter limited to an open circuit voltage ot 10 mv. The IMU shall 
be maintained at 130° ±3°F for the resistance measurements. 

4.3.5 Temperature Control 

4.3.5.1 Temperature Alarm Limits 

4.3.5.1.1 Low Alarm Limit-Operate. With the IMU in the operate mode, the low alarm 
limit test shall be performed as follows: 

a; With pins A13-1 and A13-3 shorted and the IMU temperature allowed to decrease 
from a stabilized heater control duty cycle of 20±5 percent, there shall be a 
temperature alarm indication when the PIPA temperature reaches 127.0 # ±3.0*F. 

b. With the short in 4.3.5.1.1. a removed immediately after the temperature alarm 
indication and the IMU temperature allowed to increase, the PIPA temperature 
shall be within +1.0 # F of the value recorded at the temperature alarm point when 
the alarm turns off. 

c. With the voltage specified in 4.2.1.4. c increased to 32.5±0.2 vdc and the voltage 
specified in 4.1.1.4. e and h increased to 29.4±0.2V rms, 4.3.5.1.1. a and b shall 
be repeated. 
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4.3. It IRIG and GYRO Error Resolver Phasing 

a. A 29.00*0.29V rms, 3200 +32, -32 cps excitation shall be applied to the 
ducosyns at pins J2-8 (Hi) and J2-9 (Lo). 

CAUTION: Ducosyn excitation shall be applied 1/2 hour minimum 
before electrically torquing the IIUG's. 

b. A 28.0*1.4 vdc source shall be applied to the preamps at pins J2-38 (Hi) 
and J2-37 (Lo). 

c. A 28.0*1.4V rms, 800*8 cps source shall be applied to wheels at pins Jl-22 (0A), 
Jl-23 (0B), Jl-21 (X IRIG wheel common), Jl-24 (Y IRIG wheel common), and 
Jl-25 (Z IRIG wheel common). 

d. The IRIG and gyro error resolver outputs shall be as specified in Table IV when 
torqued electrically from null with a 60*2 cps current (which follows the profile 
of Figure 2) applied at the input terminals specified in Table IV. 

e. With the gimbals at their normal zero position, and the X IRIG float driven away 
from null with a ccw rotation of the OG as viewed from the resolver end of the OGA, 
the X IRIG output at pin J2-23 (Hi) and J2-20 (Lo) shall be increasing in phase. 

f. With the gimbals at their normal zero position, and the Y IRIG float driven away 
from null with a ccw rotation of the SM as viewed from the resolver end of the 
IGA, the Y IRIG output at pin J2-19 (Hi) and J2-20 (Lo) shall be increasing in phase. 

g. With the gimbals at their normal zero position, and the X IRIG float driven away 
from null with a ccw rotation of the MG as viewed from the resolver end of the 
MGA, the Z IRIG output at pins J2-24 (Hi) and J2-20 (Lo) shall be increasing in 
.phase. 

4.3.11 Balance. With each gimbal and stable number set to their maximum unbalance position, 
the unbalance of each gimbal and stable member about their respective axes shall be as speci¬ 
fied in 3,1.2.17. 

4.3.12 Gimbal Torque 

a. With the axis of rotation In a horizontal plane, apply a do voltage In accordance with 
Table vm and increase it slowly from 0 vdountil rotation starts. Without changing 
the voltage, allow the gimbal to rotate to a stop. Again Increase the voltage until the 
gimbal starts to rotate* Repeat this procedure for a complete revolution starting from 
four equally spaced positions in both the cw and ccw directions. The maximum TM 
current required to start the gimbals shall be specified in 3.1.2.18. 
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CUR. W/RE ret 
. TERMINAL 
SHAFT, STUB 7H OA 
HOUSING, BEARING TNOA 
CASE CTR MACH ASSY 
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TABLE V 
RESISTANCE 


SIGNAL 

PINS 


From (+! 

To (-) 


IMEEBSEjSB 

Chassis Ground 

Jl-1 

Case 

0.0 

1 c 

K5 

PIP 6 IRIG Control Htr 

Jl-2 

Jl-4 

2K 

9K 

PTCInterlock (GSE) 

Jl-2 

Jl-19 

4949 

5051 

PIP & IRIG Control Htr 

Jl-3 

Jl-5 

2K 

9K 

PIP <i IRIG Control Htr (GSE) 

1-6 

Jl-8 


9 

13 

PIP <i IRIG Control Htr (GSE) 

l " 

Jl-9 


9 

13 

Blower 0A 


Jl-12 

27 

40 

Blower 0B 

il 

Jl-12 

27 

40 

PIP Temp Sensor 

4 

Jl-15 

1542 

1578 

Temp Sensor Common 

Jl- , 

Jl-26 

i 

.0 

2 

.0 

Temp Sensor Common 


Jl-18 

1.0 

2 

.0 

IRIG Temp Sensor 

17 

Jl-18 

2300 

2670 

X IRIG Wheel (0A) 

rfi. J 

Jl-21 

40 

55 

Y IRIG Wheel (0A) 

Jl-22 

Jl-24 





Z IRIG Wheel (0A) 

Jl-22 

Jl-25 





X IRIG Wheel (0B) 

Jl-23 

Jl-21 





Y IRIG Wheel (0B) 

Jl-23 

Jl-24 





Z IRIG Wheel (0B) 

Jl-23 

Jl-25 

40 

55 

Resolver Excitation 

Jl-27 

Jl-28 

6 


31 

PIP Temp Sensor (Tele) 

Jl-29 

Jl-30 

1542 

1578 

IRIG Temp Sensor (Tele) 

Jl-31 

Jl-32 

2300 

2670 

COS Aig 16X 

Jl-33 

Jl-34 

47 

115 

SIN A ig 16X 

Jl-35 

Jl-36 

47 

115 

COS a ig ix 

Jl-37 

Jl-38 

72 

119 

SIN A IG IX 

Jl-39 

Jl-40 

72 

119 

COS A MG 16X 

Jl-41 

Jl-42 

47 

115 

SIN A M G 16X 

Jl-43 

Jl-44 

47 

115 

cos a M g ix 

Jl-45 

Jl-46 

72 

. 119 

SIN Amg IX 

Jl-47 

Jl-48 

72 

119 

COS A oq 16X 

Jl-51 

Jl-52 

47 

115 

SIN Aqg 16X 

Jl-53 

Jl-54 

47 

115 

COS Aqg ix 

Jl-55 

Jl-56 

72 

119 

SIN Aqg IX 

Jl-57 

Jl-58 

72 

119 

X IRIG Torque + 

J2-4 

J2-34 

160 

210 

X IRIG Torque - 

J2-5 

J2-34 

160 

210 

X PIP Error 

J2-6 

J2-7 

30K 

33K 

Ducosyn Excitation 

J2-8 

J2-9 

1 


5 

Ducosyn Feedback 

J2-10 

J2-11 

1 


5 


Y IRIG Torque ♦ 

J2-15 

J2-34 

160 

210 

Y IRIG Torque - 

J2-16 

J2-34 

160 

210 

Y PIP Error 

J2-17 

J2-18 

30K 

33K 
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SIGNAL 


IG Error 
MG Error 
OG Error 
X I RIG Error 
Z I RIG Error 
Control Htr (Tele) 
Z IRIG Torque ♦ 

Z IRIG Torque - 
Z PIP Error 
IG Motor 
MG Motor 
OG Motor 
Blower (Tele) 
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TABLE V (Continued) 


PINS 


From (+)_ 

To (-) 

Minimum 

Maximum 

J2-19 

J2-20 

78 

140 

J2-21 

J2-20 

77 

230 

J2-22 

J2-20 

77 

230 

J2-23 

J2-20 

27 

62 

J2-24 

J2-20 

27 

62 

J2-25 

Jl-2 

9.5K 

10.5K 

J2-32 

J2-34 

160 

210 

J2-33 

J2-34 

160 

210 

J2-35 

J2-36 

30K 

33K 

J2-39 

J2-40 

20 

72 

J2-41 

J2-42 

20 

72 

J2-51 

J2-52 

10 

40 

Jl-11 

Jl-20 

4949 

5051 














PART NO. 


NOMENCLATURE 


QTY 

req'd 


JOOOOT7: : 

JOOOZ61 

plate. tDcm/F/cmm 

WEIGHT, BAL M4. 

-=^ 

A/R 

1000261 

WEIGHT BAL M.Q 

AIR 

1000263 

WEIGHT BAL MGfOG 

A/R 

1000268 

WEIGHT BAL OG 

A/R 

1000210 ; 

WEIGHT BAL OG 

A/R 

1000/35" 

CONNECTOR , WATER 

2 

2018602 

OUTER AX/S ASSY 

I 

ZO/87561 

CUP, RETAINER TM OA 

6 

20/8730 

SHAFT. 5768 

1 

20/8733 Z 

HSG./3R6 RSvR Z ' 

/ 

20/8621 

BEARING PUPLEX 

2 

20/863/ 

resolver z 

/ 

20/8732 

CL/P. MRE RET 

/ 

20/8733 

PLATE. /3E4P/AK RET 

t 

20/8731 

CURW/RE RET 

3 

IOO/OQ-1 

■ TERMINAL 

2 

20/8754 

SHAFT, STUB TM OA 

7 

20/875S. 

HOUSING, BEARING 

/ 

20/8738 

CASE ctr macn asst 

I 

Z0/87/0 

20/8766 

Cover case 

: / 

PLATE 6R6 RET (TM) 

: /: 

20/8625 

SL/P RING ASSY 

2 


2 


1 























































































APOLLO G&N Specification 
PS2018601 REV D 


1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identi¬ 
fication and acceptance of the Inertial Measuring Unit, Part Number 2018601-011 and -031. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to 
the extent specified herein. Unless otherwise specified, Military Standards and Specifica¬ 
tions shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO G&N 

ND1002071 Process Specification, Soldering of Electrical 

Connections 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of Apollo Guidance 
and Navigation Major Assemblies, Assemblies, 
Subassemblies, Parts and Associated Ground 
Support Equipment 

PS2010604 Procurement Specification, Product Configuration 

and Acceptance Test Requirements, APOLLO 

CM/LEM G&N System Requirement Items 

North American Aviation 

MH01-01349-416 Ethylene Glycol-Water Solution 

DRAWINGS 

APOLLO G&N 

2018601 Inertial Measuring Unit Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers in connection with specific procurement functions should be obtained from the 
procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The oontract 

b. This specification 

c. Documents listed in this section 
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4.3. 5.1.2 Low Alarm Limit-Standby. With the IMU in the standby mode, the low alarm 
limit test shall be performed as follows: 

a. With pins A13-1 and A13-3 shorted and the IMU temperature allowed to decrease 
from a stabilized heater control duty cycle of 40±5 percent, there shall be a 
temperaturo alarm indication when the P1PA temperature reaches 127.0° ±3.0°F. 

b. With the short in 4.3.5.1.2. a removed immediately after the temperature alarm 
indication and the IMU temperature allowed to increase, the PIPA temperature 
shall be within +1.0*F of the value recorded at the temperature alarm point when 
the alarm turns off. 

4.3.5. 1.3 High Alarm Limit-Operate. With pins A13-1 and A13-3 shorted and the IMU 
in the operate mode, the high alarm limit test shall be performed as follows: 

a. With the voltage specified in 4.2.1.3. f applied to the GSE control heaters at pins 
Jl-G (Hi), Jl-7 (Hi), J1-8 (Lo), and Jl-9 (Lo), and the IMU temperature allowed 
to increase from a stabilized heater control duty cycle of 20±5 percent, there 
shall be a temperature alarm indication when the PIPA temperature reaches 
137.0 ±2.OF. 

NOTE: Control heaters and GSE heaters shall not be energized simultaneously. 

b. With the GSE heater voltage in 4.3.5. 1.3. a removed immediately after the 
temperature alarm indication and the IMU temperature allowed to decrease, the 
PIPA temperature shall be within -1.0'F of the value recorded at the temperature 
alarm point when the alarm turns off. 

4. 3. 5.1.4 High Alarm Limit-Standby. W'ith pins A13-1 and A13-3 shorted and the IMU 
in the standby mode, the high alarm limit test shall be performed as follows: 

a. With the voltage specified in 4. 2.1. 3. f applied to the GSE control heaters at pins 
J1-6 (Hi), Jl-7 (Hi), J1-8 (Lo), and Jl-9 (Lo), and the IMU temperature allowed 
to increase from a stabilized heater control duty cycle of 40±5 percent, there 
shall be a temperature alarm indication when the PIPA temperature reaches 

13f. 0‘ *2. 0*F. 

NOTE: Control heaters and GSE heaters shall not be energized simultaneously. 

b. With the GSE heater voltage in 4.3.5.1.4. a removed immediately after the 
temperature alarm indication and the IMU temperature allowed to decrease, 
the PIPA temperature shall be within -1.0°F of the value recorded at the 
temperature alarm point when the alarm turns off. 
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3.1. 2.14 Precision Resolver Alignment Module. The 16X resolver sine outputs, at the 
pins specified in Table III, shall increase 0.36V rms, minimum, in-phase, with respect 
to the resolver excitation when the precision resolver alignment module potentiometers 
are rotated fully cw from the extreme ccw position for each axis. 

TABLE ffl 

PRECISION RESOLVER ALIGNMENT MODULE SENSITIVITY 


AXIS 

16X RESOLVER OUTPUT TERMINALS* 1 


Hi 

Lo 

Inner 

Jl-35 

Jl-36 

Middle 

Jl-43 

Jl-44 

Outer 

Jl-53 

Jl-54 


♦The gimbals shall be locked such that the 16X resolver outputs 
at the terminals shown shall be 0 to 0.6 volt in phase with 
respect to the resolver excitation. _ 


3.1.2.15 PIP Phasing 

a. The "X" PIP shall be approximately at null when the gimbals and stable member 
are at the normal zero positions (see Figure 1). The "X" PIP output at pins 
J2-6 (Hi) and J2-7 (Lo) shall increase in phase when the float is driven away 
from null with a ccw rotation of the stable member as viewed from the resolver 
end of the IGA. 

b. The ”Y" PIP shall be approximately at null when the gimbals and stable member 
are at the normal zero positions. The "Y" PIP output at pins J2-17 (Hi) and 
J2-18 (Lo) shall - increase in phase when the float is driven away from null with 

a cw rotation of the OG as viewed from the resolver end of the OGA. 

c. The M Z" PIP shall be approximately at null when the MG and stable member are 
at their normal zero positions and the OG is 90* ccw from its normal zero 
position. The "Z" PIP output at pins J2-35 (Hi) and J2-36 (Lo) shall increase 
in phase when the float is driven away from null by a cw rotation of the OG as 
viewed from the resolver end of the OGA. 

3.1.2.16 IRIG and Gyro Error Resolver Phasing. The IRIG and gyro error resolver outputs 
shall be as specified in Table IV when torqued electrically from null. 
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TRIG AND GYRO ERROR RESOLVER OUTPUTS 


INPUT TERMINALS OUTPUT TERMINALS MAGNITUDE PHASE* 



1. The direction of rotation is defined as viewed along the axis of rotation from the 
resolver end. 

2. The inertial component signal generator outputs are phased with respect to the 
signal generator excitation at pins J2-8 (Hi) and J2-9(Lo). 


3.1.2.17 Balance. The unbalance of each gimbal and stable member about their respective 
axes shall not exceed 0.1 oz-inch (0.2 oz-inch peak to peak). 



I ‘w*j 

lit* 
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4.3.10 IRIG and GYRO Error Resolver Phasing 

a. A 29.00+0.29V rms, 3200 +32, -32 cps excitation shall be applied to the ducosyns 
at pins J2-8 (Hi) and J2-9 (Lo). 

CAUTION: Ducosyn excitation shall be applied 1/2 hour minimum before 
electrically torquing the IRIG’s. 

b. A 28.0+1.4 vdc source shall be applied to the preamps at pins J2-38 (Hi) and 
J2-37 (Lo). 


c. The IRIG and gyro error r 
torqued electrically from 11 
of Figure 2) applied at the i ut 


o ;pv J * shall be as specified in Table IV when 
>0 i cps current (which follows the profile 
"•’iiials specified in Table IV. 


4.3.11 Balance. With each gimbal r 
the unbalance of each gimbal and stabj 
fled in 3.1.2.17. 


member set to their maximum unbalance position, 
*er about their respective axes shall be as speci- 


4.3.12 Gimbal Torque 

a. With the axis of rotation in a horizontal plane, apply a dc voltage in accordance with 
Table VIE and increase it slowly from 0 vdc until rotation starts. Without changing 
the voltage, allow the gimbal to rotate to a stop. Again increase the voltage until the 
gimbal starts to rotate. Repeat this procedure for a complete revolution starting from 
four equally spaced positions in both the cw and ccw directions. The maximum TM 
current required to start the gimbals shall be specified in 3.1.2.18. 

b. Under the conditions of 4.3.12. a the torque required to complete one cw and one ccw 
rotation shall not exceed the maximum starting torque obtained in 4.3.12. a. 

TABLE Vin 

STARTING TORQUE TEST INPUT TERMINALS 


GIMBAL 

INPUT TERMINALS 1 

+DC 

Gnd 

SM 

J2-39 

J2-40 

MG 

J2-41 

J2-42 

OG 

J2-51 

J2-52 
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4.3.13 Pressure. With the assembly internal pressure (Pj) at 29.5±0.1 psia of dry air 
or nitrogen, the pressure drop (AP) shall be as specified in 3.1.2.19 when tested over a 
24 hour period. The pressure drop shall be corrected for changes in case temperature, 
and barometric pressure over the 24 hour period utilizing the following formula: 


A p c • (Pj - Pj) 


Ti+460 

Tf*Ti+4Q0 

2 


corrected pressure drop (psia) 


where: Pi ■ P^, + P^j = initial I MU absolute pressure (psia) 

p w- initial barometric pressure (psi) = (inches Hg) (0. 489 
Pq * gauge pressure (psi) 

Pf-Po^bl^bf-Pbi) = IMU absolute pressure after 24 hours (psia) 
p b f * final barometric pressure (psi) * (inches Hg) (0.489 ^ ) 

Tj * initial case temperature (*F). 

Tj “ final case temperature (°F). 

4.3.14 Telemetry Signal Output. With the inputs specified in 4.2.1.4.c, g and h applied, 
the telemetry signals shall be as follows: 


a. The blower telemetry signal voltage at pins Jl-20 (Hi) and Jl-12 (Lo) shall be 
26.6±0.5V rms. 

b. When the control heaters switch on, the control heater telemetry signal voltage 
at pins J2-25 (Lo) Jl-2 (Hi) and Jl-3 (Hi) shall be 20.0*2.0 vdc. 

4.3.15 PTC Interlock. With the input specified in 4.2.1.4.c applied, the PTC Interlock 
signal voltage at pins Jl-19 (Hi) and Jl-4 (Lo) shall be 21.5±0.5V dc. 


4.3.16 Insulation Resistance. The insulation resistance shall be as specified in Table VII. 
when measured with a megohmmeter limited to a short circuit current of one milliampere 
at an output voltage of 50 +0, -5V dc. 
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4.3.17 Verification. Test or examination data shall be examined to verify that the require¬ 
ments of 3.1.2.11, 3.2.2.1 and 3.2.2.2 have been met. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6. NOTES 

6.1 Indicating Sensor Resistance to Degrees Conversion. Tables DC and X may be used 
to convert the measured PIP and IRIG indicating sensor resistance to degrees fahrenheit. 

6.2 MODES OF OPERATION 

6.2.1 Standby. The I MU shall be in the standby mode when power is applied as specified in 
3.1. l.b and d. 

6.2.2 Operate. The IMU shall be in the operate mode when power is applied as specified 
in 3.1.1. a through e. 
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a. 28.0±0.5 vdc to the PIPA and IRIG control heaters at pins Jl-2 (Hi), Jl-3 (Hi), 
Jl-4 (Lo), and Jl-5 (Lo). 

b. 29.00±0. 29V rms, 3200±32 cps to the ducosyns at pins J2-8 (Hi) and J2-9 (Lo). 

c. 28.0±0. IV rms, 800±8 cps to the IRIG wheels at pins Jl-22 (<M), Jl-23 (0B), 
Jl~21 (com), Jl-24 (com), and Jl-25 (com). The wheel voltage shall be constant 
within 0. IV throughout the heater control calibration (see 6.3). 

d. 28.00±2.5V rms, 800±80 cps to the gimbal angle resolvers at pins Jl-27 (Hi) 
and Jl-28 (Lo). 

e. 28.0±l: 4 vdc to the preamplifiers at pins J2-38 (28 vdc) and J2-37 (0 vdc). 

f. 28. OiO. 5V rms, 800±8 cps to the blowers at pins Jl-10 (#A), Jl-11 (0B) and 
Jl-12 (com). 

3.2.2.2.2 Selection of Control Heater Padding Resistor (Rl). The control heater padding 
resistor (Rl) shall be selected as follows: 

a. The inertial component temperatures shall be stabilized with control heater duty 

cycle at 5i2 percent. The average PIPA temperature shall be 129.4* i3.0*F and 
the AT (difference between the PIPA and IRIG indicated temperatures) shall be 
>4.0 # F. Duty cycle in percent time on _ x lnn 

time on + time off 

b. With the control heater duty cycle increased to 50i5 percent, the control heater 
padding resistor (Rl) shall be selected to achieve a AT within 0.25°F of the value 
obtained in 3.2.2.2.2. a. Allow for stabilization after any adjustment. 

NOTE: IXiring stabilization, the PIPA and IRIG indicating sensors shall be 
monitored and data continuously recorded. The PIPA and IRIG temperatures 
are stabilized when they have not changed by more than 0.10 # F over a one 
hour period. The measured average PIPA and IRIG indicating sensor data 
shall be converted to degrees Fahrenheit (see 6.1). 

3.2.2.2.3 Selection of Thermostat Anticipatory Heater Padding Resistor (R4). The 
thermostat anticipatory heater padding resistor (R4) shall be selected as follows: 

a. With die control heater duty cycle at 50±5 percent, the control thermostat 
anticipatory heater padding resistor (R4) shall be selected to achieve an 
average PIPA temperature within 0.25*F of the value obtained in 3.2.2.2.2. a. 
Allow for stabilization after any adjustment. 

b. With the control heater duty cycle at 20±5 percent, the average PIPA temperature 
shall be within 0.25°Fof the values obtained in 3.2.2. 2.2. a and 3.2.2.2.3. a. If 
the requirement is not met, repeat 3.2.2.2.2. a and 3.2.2.2.3. a. 
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4.2.1.2 Environmental. Unless otherwise specified, the unsealed assemblies shall be 
tested under the following ambient conditions: 

a. Temperature: 75° *4*F 

b. Relative Humidity: 50 percent max 

c. Pressure differential: Internal positive 0.01 inch H 2 0 

d. Particle Count Tolerance: Maximum of i00,000 particles/cu ft of air between 

l and 10 microns. Maximum of 25,000 particles/ cu ft 
of air greater than 10 microns. 

e. Atmospheric Pressure: 14.7*1.0 psia 

4.2.1.3 Test Power. The following electrical inputs are necessary to perform the tests 
specified herein: 

a. Gimbal angle resolver: 28.00*2.5V rms, 800*80 cps 

b. Control heater: 21.5 to 32.5 vdc 

c. Blower and IRIG wheel: 28.0*1.4V rms, 800*8 cps 

d. Ducosyn: 29.00*0.29V rms, 3200*32 cps 

e. Preamplifier: 28.0*1.4 vdc 

f. GSE heater: 31V maxiinum from the GSE temperature control equipment 

4.2.1.4 'test Setup. Unless otherwise specified herein, the tests in 4.3,5 shall be 
performed with the following conditions established. The IMU «h a ii be in the standby 
mode when power is applied as specified in c and d, and shell Be in the operate mode 
when power is applied as specified in c through h. 

a. Paddirig resistors installed as selected in 3.2.2.3. 

b. IMU completely assembled with provisions for shorting pins A13-1 and 
A13-3. 


c. 21.5*0.2 vdc applied to the PIPA and IRIG control heaters at pins Jl-2 (Hi), 

Jl-3 (Hi), Jl-4 (Lo), and Jl-5 (Lo). 

d. 29.00*0.29V rms, 3200*32 cps applied to the ducosyns at pins J2-8 (rfi) nnrf 
J2-9 (Lo). 

e. 26.6*0.2V rms, 800*8 cps applied to the IRIG wheels at pins Jl-22 (0A), 

Jl-23 (0B), Jl-21 (coih), Jl-24 (com), and J1-25 (com) (see 6.3). 

f. 28.0042.5V rms, 800*80 cps applied to the gimbal angle resolvers at pins 
Jl-27 (Hi) and Jl-28 (Lo). 

g. 28.0*1.4 vdc applied to the preamplifiers at pins J2-38 (28 vdc) and J2-37 (0 vdc). 


18 






APOLLO G&N Specification 
PS2018601 REV F 


k. The total time that IRIG wheel power was applied shall be recorded in the 
system history log book. 

l. The total IRIG wheel, fixed heater, and bias heater power shall be measured and 
recorded in the system history book. 

4.3.2 Heat Exchanger Leak Rate. When tested with a differential pressure of 77.5, +4.0 
-0 psig of helium, the leak rate of the heat exchanger shall be as specified in 3.1.2.1. 

4.3.3 Heat Exchanger Pressure Drop. When tested with the quick disconnect couplings, 
the associated "O" rings installed, and water glycol coolant flowing at 33±1 lb/hr (3.6 ±0.1' 
gal/hr) at 45* ±2*F inlet temperature, the heat exchanger pressure drop shall be as specified 
in 3.1.2.2. The pressure drop shall be calculated by use of the following formula u tilizing 

a differential mercury manometer to obtain ^and H 2 : 

Pressure Drop * 0.92 (H^-H ) inch 

Where: 

H^ * High pressure side of the differential mercury manometer 

H 2 *■ Low pressure side of the differential mercury manometer 

4.3.4 Resistance. The resistance between pins shall be as specified in Table V when 
measured with an ohmmeter limited to an open circuit voltage ot 10 mv. The IMU shall 
be maintained at 130* ±3°F for the resistance measurements. 

4.3.5 Temperature Control 

4.3.5.1 Temperature Alarm Limits 

4.3.5.1.1 Low Alarm Limi£-Operate. With the IMU in the operate mode, the low alarm 
limit test shall be performed as follows: 

a. With pins A13-1 and A13-3 shorted and the IMU temperature allowed to decrease 
from a stabilized heater control duly cycle of 20±5 percent, there shall be a 
temperature alarm indication when the PIP A temperature reaches 127.0° ±3.0*F. 

b. With the short in 4.3.5.1.1. a removed immediately after the temperature alarm 
indication and the IMU temperature allowed to increase, the PIP A temperature 
shall be within +1.0, -0.5*F of the value recorded at the temperature alarm point 
when the alarm turns off. 

c. With the voltage specified in 4.2.1.4. c increased to 32.5±0.2 vdc and the voltage 
specified in 4.1.1.4. e and h increased to 29.4±0.2V rms, 4.3.5.1.1. a and b shall 
be repeated (see 6.3). 
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4.3.5.1.2 Low Alarm Limit-Standby. With the IMU in the standby mode, the low alarm 
limit test shall be performed as follows: 

a. With pins A13-1 and A13-3 shorted and the IMU temperature allowed to decrease 
from a stabilized heater control duty cycle of 40±5 percent, there shall be a 
temperature alarm indication when the PIP A temperature reaches 12T. 0° *3.0°F. 

b. With the short in 4.3.5.1.2. a removed immediately after the temperature alarm 
indication and the IMU temperature allowed to increase, the PIP A temperature shall 

be within +1.0V -O.’S'F of the value recorded at the temperature alarm point when 
the alarm turns off. 

4.3.5.1.3 High Alarm Limit-Operate. With pins A13-1 and A13-3 shorted and the IMU 
in the operate mode, the high alarm limit test shall be performed as follows: 

a. With the voltage specified in 4.2.1.3. f applied to the GSE control heaters at pins 
Jl-6 (Hi), Jl-7 (Hi), Jl-8 (Lo), and J1-9 (Lo), and the IMU temperature allowed 
to increase from a stabilized heater control duty cycle of 20±5 percent, there 
shall be a temperature alarm indication when the PIPA temperature reaches 
137.0° * 8 . 0°F. 

NOTE: Control heaters and GSE heaters shall not be energized simultaneously. 

b. With the GSE heater voltage in 4.3.5.1.3. a removed immediately after the 
temperature alarm indication and the IMU temperature allowed to decrease, the 

PIPA temperature shall be within +0.5*V-1.0°F of the value recorded at the temperature 
alarm point when the alarm turns off. 

4.3.5.1.4 High Alarm Limit-Standby. With pins A13-1 and A13-3 shorted and the IMU 
in the standby mode, the high alarm limit test shall be performed as follows: 

a. With the voltage specified in 4.2.1.3. f applied to the GSE control heaters at pins 
Jl-6 (Hi), Jl-7 (Hi), Jl-8 (Lo), and Jl-9 (Lo), and the IMU temperature allowed 
to increase from a stabilized heater control duty cycle of 40±5 percent, there 
shall be a temperature alarm indication when the PIPA temperature reaches 
13T. 0° *2.0*F. 

NOTE: Control heaters and GSE heaters shall not be energized simultaneously. 

b. With the GSE heater voltage in 4.3.5.1.4. a removed immediately after the 
temperature alarm indication and the IMU temperature allowed to decrease, 
the PIPA temperature shall be within +0.0*, - 1 .0°F of the value recorded at the 
temperature alarm point when the alarm turns off. 


21 








APOLLO G&N Specification 
PS2018601 REV F 


4.3.5.2 Blower Operation. With the IMU in the operate mode the blowers shall run and 
the airflow direction through the blowers B8 and B9 shall be from the middle gimbal 
towards the outer case. 

4.3.5.3 Blower, Fixed Heater, and Bias Heater Current. With the blowers turned off, 
the total current of the blower, fixed heaters, and bias heater at pin Jl-12, shall be 

0.03 to 0.35 amp; and with the blowers turned on, the total current shall be as specified 
in 3.1.2.9. 

4.3.5.4 Temperature Control Current. With the control heaters turned on, the current 
shall be 2.15*0.35 amp. With the voltage in 4.2.1.4. c increased to 32.5*0.2 vdc, the 
current shall be 3.25*0.50 amp. 

4.3.5.5 PIPA and IRIG Temperatures. With the IMU in the operate mode, the PIP A 
and DUG temperature teat shall be performed as follows: 

a. With a control heater duty cycle of 5*2 percent, the average PIPA temperature 
shall be 129.4* *0.4*F with a maximum instability of ±0.2°F and the average 
DUG temperature shall be a point within the range of 134.0* and 136.0*F with 
*0.2*F maximum instability. Allow for stabilization. 

b. Repeat 4.3.5.5. a with control heater duty cycles of 20*5 percent and 50*5 percent. 

c. With the voltage specified in 4.2.1.4. c increased to 32.5*0.2 vdc and the voltages 
specified in 4.2.1.4. e and h increased to 29.4*0.2V rms, 4.3.5.5. a shall be 
repeated at control heater duty cycles of 5*3 percent and 30*5 percent (see 6.3). 

4.3.5.6 Standby to Operate Time. With the IMU in the standby mode, set the control heater 
duty cycle to 50*5 percent. (Hie control heater duty cycle will change to a lower level in the 
operate mode.) Within 15 minutes after switching from standby to the operate mode, the 
PDPA and IRIG temperatures shall be within 0.5*F of the respective temperature control 
points established in 4.3.5.5. a. 

4.3.5.7 Standby to Operate Temperature Change. Hie change in temperature of the PIPA's, 
when switching from standby to the operate mode, shall be as specified in 3.1.2.6. 
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4.3.13 Pressure. With the assembly internal pressure (Pj) at 29.5*0.1 psia of dry air 
or nitrogen, the pressure drop (AP) shall be as specified in 3.1.2.19 when tested over a 
24 hour period. The pressure drop shall be corrected for changes in case temperature, 
and barometric pressure over the 24 hour period utilizing the following formula: 


APc-^i-^) 


Ti+460 

Tf*Ti+460 

2 


corrected pressure drop (psia) 


where: Pi * P^ + P^ = initial IMU absolute pressure (psia) 

p bi“ initial barometric pressure (psi) * (inches Hg) (0.489 
Pq * gauge pressure (psi) 

P f- P G +P bi + <Pbf- P bi> = IMU absolute pressure after 24 hours (psia) 
p bt * final barometric pressure (psi) * (inches Hg) (0.489 — ) 

Tj * initial case temperature (°F). 

■ final case temperature (*F). 

4.3.14 Telemetry Signal Output. With the inputs specified in 4.2.1.4. c, g and h (26.9*1,0V rms) 
applied, the telemetry signals shall be as follows: 


a. The blower telemetry signal voltage at pins Jl-20 (Hi) and Jl-12 (Lo) shall be 
26.9*1. IV rms. 

b. When the control heaters switch on, the control heater telemetry signal voltage 
at pins J2-25 (Lo) Jl-2 (Hi) and Jl-3 (Hi) shall be 20.0*2.0 vdc. 


4.3.15 PTC Interlpck. With the input specified in 4.2.1.4.C applied, the PTC Interlock 
signal voltage at pins Jl-19 (Hi) and Jl-4 (Lo) shall be 21.5*0.5V dc. 


4.3.16 Insulation Resistance. The insulation resistance shall be as specified in Table VII. 
when measured with a megohm meter limited to a short circuit current of one milliampere 
at an output voltage of 50 +0, -5V dc. 
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4.3.17 Verification. Test or examination data shall be examined to verify that the require¬ 
ments of 3.1.2.11, 3.2.2.1 and 3.2.2.2 have been met. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6. NOTES 

6.1 Indicating Sensor Resistance to Degrees Conversion. Tables DC and X may be used 
to convert the measured PIP and IRIG indicating sensor resistance to degrees fahrenheit. 

6.2 MODES OF OPERATION 

6.2.1 Standby. The IMU: shall be in the standby mode when power is applied as specified in 
3.1. l.b and d. 

6.2.2 Operate. The IMU shall be in the operate mode when power is applied as specified 
in 3.1.1. a through e. 

6.3 IRIG TURN ON PROCEDURE. With the wheels excited with the required voltage for a 
minimum of three minutes, turn the wheel excitation off for a minimum of five minutes and 
then turn on. Repeat the turn-off procedure a minimum of three times prior to testing. The 
wheel voltage shall be within limits before proceeding when checked after the first turn-off. 
Adjust if necessary. 


27 








4 i’Sl!' 


PART NO. NOMENCLATURE 


QTY 

REQ'D 


/00026/ WEIGHT, BAL M-G A/R 

1000262 WEIGHT BAL M.Q A/R 

7000263 WEIGHT BAL MGfOG A/R 
1060268 WEIGHT BAL ; OG T A/R 
1000210 J WEIGHT BAL OG - “ A/R 

IOOOI35 ; CONNECTOR t WATER Z 
2018602 OOTER AXIS ASSY / 

ZOI875& CLIP, RETAINER TM oA € 


2oi86ZJ BEN RING VURceR 


2018731 GUP, W/RE RET 
too too-I • TERMINAL 
Z0I8754 SHAFT, STUB VI OA 
2018755. HOUSING, BEARING tnoa 
2018738 CASE CTR MACN ASST 

20187/0 : Cover cose::.::: 

2018766 PLATE BPS RET (TM) 
2018625Z SLIP RING ASSY Z 
2018606 RESOLVER ASSY OA 
IOOOI22 l CONNECTOR ELECT 
2018773 VALVE, PRESS. ASSY 
2018763 : . MOUNT CONN 






_ REVISIONS 

SYM DESCRIPTION ~ 

^ RELEASE TDRR 10806 
A : tdrr io9Q3 r: : x:: 

B (TDRR f/Q68 
C . TDRR ilWHS 
D TDRR l\&as 
£ ; TDRRllWl 
F : TDRR 12641 X : 
$ . 72»?* /£g?3 - 


I CATC [ APPROVAL 

7Jut6*Llf-j r 


NOMENCLATURE 
OR DESCRIPTION 


PART OR 
IDENTIFYING NO. 


SPECIFICATION 


MATERIAL 
OR NOTES 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


DO NOT SCALE THIS DRAWING 


M IT 

instrumentation LAS 

CONTRACT 

NAS 9153 fUSTE 




LIST OF PARTS AND MATERIALS 

INERTIAL 

MEASUREMENT 

UNIT 

(BLOCK Ji) 

CALE I UNIT VT. I CODE IOENT. 


INSTRUM ENT ATION 
LABORATORY 


MANNED 

SPACECRAFT CENTER f 

HOUSTON TEXAS 
NASA DRAWING NO. , 


MIT/IL APPROYM 


2018601 


APPLICATION 


Is 











































APOLLO G&N Specification 

PS2018601 REVO 
Original Issue Date: / MoV fy(>o 
Release Authority: TDRR X «■/ 0 0 f 
Class A Release 
CODE IDENT NO. 80230 


PROCUREMENT SPECIFICATION 

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS 
INERTIAL MEASURING UNIT ASSEMBLY 
DRAWING NO. 2018601 


Record of Revisions 


Date 

Revision 

Letter 

TDRR 

No. 

Pages 

Revised 

Approvals 1 

MIT 

NASA 

1/11/66 

A 

25177 

4, 7-11, 13-17, 22-24, 26,27^ 

WK 

ACM 

2/23/66 

B 

26573 

9, 20, 24 sjY* 

MGM 

— 

5/17/66 

C 

28922 

10, 11 ^ 

MGM 

— 

5/18/66 

D 

29028 

2, 21 0*1*' 

MGM 

— 

/ 5/24/66 

E 

29158 

7. 8. 24 26. 27 

MGM 

_ 

) 7/5/66 

F 

30016 

15, 18, 20, 21, 22, 26, 27 

MGM 

— 

9/22/66 

G 

31357 

8 

MGM EA 

_- 




















This specification consists of page 1 to 31 inclusive. 


'i»jic Li,**, I 


APPROVALS 


f 


C. METZGER 


a 



£iyw/i , L r/tr '^ /0i 


ACSP 


NASA/MSC 












APOLLO G&N Specification 
PS2018601 REV G 


TABLE IV 

IRIG AND GYRO ERROR RESOLVER OUTPUTS 



STABLE 



mam/m 

wmmm 

MB 

■■■ 


IRIG 

MEMBER 

unfliTinN 

INPUT TERMINALS 



PHASE* 


±5° 

Hi_1 

Lo 

Hi 

Lo 

■n 

■■■ 


■ 

r 


J2-34 

J2-23 

J2-20 

Increasing 

Inphase 


0* 


J2-34 

J2-22 

J2-20 



Inphase 


90* CCW 


J2-34 

J2-21 

J2-20 



Inphase 


0* 

J2-4 

J2-34 

J2-23 

J2-20 

BHH 

BBHI 

Out-of-Dhasc 

■ 
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J2-18 

J2-34 

J2-19 

mm 
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Inphase 

n 
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J2-34 
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Inphase 
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J2-34 

J2-21 




Inphase 
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J2-33 

J2-34 

J2-22 

J2-20 
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Out-of-phase 


0* 

J2-32 

J2-34 

J2-24 

J2-20 

Increasing 

Out-of-phase 


♦NOTES: 

1. The direction o t rotation is defined as viewed along the axis of rotation from the 
resolver end. 

2. The inertial component signal generator outputs are phased with respect to the 
signal generator excitation at pins J2-8 (Hi) and J2-9(Lo). 


3.1.2.17 Balance. The unbalance of each gimbal and stable member about their respective 
axes shall not exceed 0.25 os-inch' (0.50 oz-inch peak to peak). 
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a. 28.0*0.5 vdo to the PIP A and IRIG control heaters at pins Jl-2 (Hi), Jl-3 (Hi), 

- Jl-4 (Lo), and Jl-5 (Lo). 

b. 29.00*0.29V rms, 3200*32 cps to the ducosyns at pins J2-8 (Hi) and J2-9 (Lo). 

o. 28.0*0. IV rms, 800*8 cps to the IRIG wheels at pins Jl-22 (M), Jl-23 (0B), 
Jl-21 (com), Jl-24 (com), and Jl-25 (com). The wheel voltage shall be constant 
within p. IV throughout the heater control calibration, (see 6.3). 

\ 

\ * 

d. 28.00*2, «V rms, 809*80 cps to die gimbal angle resolvers at pins Jl-27 (Hi) 
and Jl-28 (Lo). 

e. 28.0*1.4 vdc to the preamplifiers at pins J2-38 (28 vdc) and J2-37 (0 vdc). 

f. 28.0*0.5V rms, 800*8 cps to the blowers at pins Jl-10 (4>A), Jl-11 (0B) and 

. Jl-12 (com). 

3.2.2.2.2 Selection of Control Heater Padding Resistor (Rl). The control heater padding 
resistor (Rl) shall be selected as follows: 

a. The inertial component temperatures shall be stabilized with control heater duty 

cycle at 5*2 percent. The average PIP A temperature shall be 129.4* *3.0*F and 
the AT (difference between the PIP A and IRIG indicated temperatures) shall be 
>4.0*F. Duty cycle in peroent on _ , x 100 

time on * time off 

b. With the control heater duty cycle increased to 50*5 percent, the control heater 
padding resistor (Rl) shall be selected to achieve a AT within 0.25*F of the value 
obtained in 3.2.2.2.2. a. Allow for stabilization after any adjustment. 

NOTE: IXiring stabilization, the PIP A and IRIG indicating sensors shall be 
monitored and data continuously recorded. The PIP A and IRIG temperatures 
are stabilized when they have not changed by more than 0.10*F over a one 
hour period. The measured average PIP A and IRIG indicating sensor * 9*9 
shall be converted to degrees Fahrenheit (see 6.1). 

3.2.2.2.3 Selection of Thermostat Anticipatory Heater Padding Resistor (R4). The 
thermostat anticipatory heater padding resistor (R4) shall be selected as follows: 

a. With the control heater duty cycle at 50*5 percent, the control thermostat 
anticipatory heater padding resistor (R4) shall be selected to achieve an 
average PIP A temperature within 0.25*F of the value obtained in 3.2.2.2.2. a. 
Allow for stabilization after any adjustment. 

b. With the control heater duty cycle at 20*5 percent, the average PIPA temperature 
shall be within 0.25*Fof the values obtained in 3.2.2.2.2. a and 3.2.2.2.3. a. If 
the requirement is not met, repeat 3.2.2.2.2. a and 3.2.2.2.3. a. 
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TABLE Q _ 

SCREW SELECTION CHART(32)^Cp) 
PART NO. . 1 USED ON 


PART NO. - 
100146B 

-~3~ 

__ -4 

_ --5 

: i-G 

1001466-:! 

1 -3. 


MIDDLE— 
“ AND 
OUTER 
S1MBAL 


STABLE ■* 
MEMBER : 


Z TABLE I 

CABLE CLAMP (j^) 
PART HO. OVA REF 

10002-2.0-1 y»C _“ 

- 1 - - 2 - _ 


.NOTES’. ~ 
L 

i: 


INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327 — - 

ASSEMBLE AND TEST PER THE REQUIREMENTS OF PS 2.00702.3 - X - 

SCREW TORQUE REQUIREMENTS *7T ... ------ 

... A. 2.0 IN-LB AT FINAL SEATING,NOT TO EXCEED - 4 

i i 1.0 IN-LB WHILE ENGAGING PINS — _ -X ~ _ 

t fc. 3.S IN-LB .-. " . --- 

4: c. so in-lb - xx .... -— --. . . 

X-.: D. 10.0 in-lb - x:~ t "xx_: .x* xx. ' :x~ “T" ~ ' ** - 

t 1 . 30.0 IN-LB 

.{ - r. 70.0 in-lb ■ “ ~ XT-—. ---.'." - : ----- 

1 &. 60-0 IN-LB _ 

ITEM (3) TO BE SELECTED FROM TABLE I AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MOVEMENT , BUY MUST NOT PINCH WIRES. 

BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED PER 
PS2007023. ITEM CP) NASA DWG NO. I0002G0 USE 10002G0-ITHRU IOOOESO-I2 ONLY. SEE NOTEG 

SECURE BALANCE WEIGHTS ITEMS (34) THRU (4P) TO STABLE MEMBER AND ■- 

GIMBALS WITH SCREWS FROM TABLE H . INSTALL ITEM (sT) AT REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE DETAILU FOR INSTALLATION 
DATA- CAUTION : DO NOT INSTALL lTENl(3i) IN LOCATIONS THAT WILL PREVENT X 
FREE ROTATION OP GIMBALS. 

BOND ITEMS GD AND GD TO ITEM (T) USING ITEM G^). COAT MATING SURFACES 
OP TEMS (I2),GD AND (T) WITH ITEM (t-T) BEFORE ASSEMBLING. 

MARK CHARACTERS Vt HIGH COLOR BLACK AT LOCATIONS SHOWN PER NO100201S 

ENGRAVE CHARACTERi -'g. HIGH AND FHJL,CQLQR BLACK PER ND1002013 - 

STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASS*Y NASA DRAWING 

NO. 20I6G33 IN APPROPRIATE BLOCKS PER ND 1002013 - 

_ COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF __ 

ND 1002223 WHEN ITEMS Go),Gt) AND @) ARE ASSEMBLED TO CASE, ITEM CO 
PROTECTIVE COVER,ELECTRICAL, PART NO. NAS-62.0-IG-IGS,PROTECTIVE 
COVER , COOL ANT, NASA DRAWING NO. 1001434 .AND MOUNTING PAD COVER AND 
NUT,NASA DRAWING NOS. 20I6TG2 AND 2Q1BTG3 TO BE REMOVED ONLY WHEN 
REQUIRED DURING TEST AND INSTALLATION,OR TO PROVIDE HEATER 

POWER TO INERTIAL COMPONENTS,CABLE ON COVERS 1001434 NOT TO BE 4- 

REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALLATION. 

TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN lEO’F AND I4Q*F. ^ 
plP PRE ALIGNED ASSEMBLY NASA DRAWING NO. 2016G33 MUST BE RECALIBRATED 
tF TEMPERATURE EXCEEDS THESE LIMITS. IRIG PREALIGNED ASSEMBLY .NASA 

Drawing no. eoeisoo must be recalibrated if temperature exceeds, xxtt 

(40*F TO IGO’F RANGE 

USE NASA DRAWING NO. 2D 16GIG, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. - 
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SEE NOTE T 
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SEE NOTE3F 
•Z PEACES 
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. . REPLACES REV T WITH 

U (CHANGES PER TORR 17747 I 

V 1 REVISED TDRR 13Z7S { 
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I — 2018602-021 _ OUTER AXIS ASSEMBLY _ 

A/R A/R ZQISSOT-SEE NOTES WEIGHT,BALANCE S/M _ 

A/R A/R IOQQZGQ-SEE NOTE S WEIGHT,BALAN C E S/M _ 

A/R A/R IOOOZ7 Q- SEE NOTES WEIGHT,BALAN CE OUTER GIMBAL 
A/R A/R IOOO Z G 8- 5EE NOTES WEIGHT,BALANCE OUTER GtMBAL 
A/R A/R IOOQZG3-SEE NOTE S WEIGHT BALANCE OUT, AND MIL GIMB AI 
A/R A/R lOOO2G2 - SEE NOTE S WEIGHT,BALANCE MID GIMBAL 
A/R A/R IOOQ2GI -SEE NOTE S WEIGHT ,BALANCE MID . GIMBAL 

A/R A/R IOOI4-B3-SEE NOTES SCREW, HEX, SOC HEAD _ 

A/R A/R IOOI4BB-SEE NOTE G SCREW, HEX, SOC HE AD, SELF-LK& 

8 _e>_ IQOOOTG-I SEE NOTES NUT,CLINCH,FLUSH MOUNTED 


I WASHER ,C ABLE CLAMP 


11000220-SEE NOTE 4 1 CLAMP> CABLE 


I 1000022 

1 2016735 

4 IOOG763-IB 
4 IQIOB^I-lZ 

2 IQIOBOI-I 
G 1001*63-2 
3G lOOI4B3-4 <» 
IE 1QQI4B3-IB 


lA/Rl A/R] MIL-L-4343 


2 IOQQIS3-IG 

1 100013*3-17 

2 IOQOI53-S 

'_l_ 1000153-5 

I 11000153-15 

’ A/R|IOIOB3B _ 

' I ZOIB BOG _ 

' I 20IS SOS_ 

1 ZOIB775 

2 IOOOI3S 

1 2016773 

2 ZQISSOP 

I aois^Gs 

I ZOIS774 
1 201BG03-QU 

I ZOIBGlR-QII 

I 2QIB7IO _ 

I 20IBG02-01I 
I 2QIB73B-OH 


PLATE, INFORMATION _ZB 

" PL ATE IDENTIFICATION _ 27 

~ SCREW.BUTTQN HO, HEX ,SOC _2A 

" screw.,button hu seif-u< c,soc.spune 25 

~ SCREWJ6UTTOH HD,SElMXfe,9C>C.SPLINE Z4 

" SCREW, HEX S O C HEAD __ 23 

" SCREW, HEX SOC HEAD _ 22 

' SCREW,HEX SOC HEAD _ 21 

' L UBRICANT ,DOW CORNING NO S5 20 
~ PACKING, PREFORMED «Q» RING _15 . 

PACKING,PREF OR MED "0* RING IB 

’ PA CKING , PRE F ORMED *’0 ,t RING 17 

" PACKING,PREFORMED TAR I NG _ W 

~ PACKING,PREFORMED"O' 1 RING _ ~IS~ 

~ ADHESIVE _14 

“ INSULATION CASE HEAT EXCH.CL.Ul JJ3 
~ INSULATION CASE HR AT EXCH.CR HT 12 

~ COVER ACCESS RSVR MODU LE_ 11 

~ COUPLING,HALF,QUICK DISCONNECT IQ 1 

~ VALVE,PRESSURE ASSEMBLY _ 5 

" STRAP,WIR2 OUTER AMIS _B_ 

” MOUNT ,CONN ,RSVR OUTER AXIS 7 

~ MOUNT,CONN ,T. M. OUTER AXIS G 

' IG.SA. TORQUE MOTOR,OUTER AMS 5 

' IG.SA,RESOLVER OUTER AXIS 4 

~ CASE COVER _3_ 

" OUTER AXIS ASSEMBLY Z 

~ CASE CENTER,MACHINING ASS*Y~ I 
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TABLE Q 

SCREW SELECTION CHART(jz)^(s|) 


TABLE I 


PART NO. 

iooi 48 °> - 2. 

I -^' 


MIDDLE 

AND 

OUTER 

GIMBAL 


STABLE 

MEMBER 





DETAIL D 

TYPICAL INSTALLATION 
SEE NOTE G 
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NOTES 

r. INTERPRET DWG IN ACCORDANCE WITH MIL-0-70327 

2. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH, ANO SHALL MEET THE 
REQUIREMENTS OF PS 2018601 

3. SCREW TORQUE REQUIREMENTS *7% 

A 2.0 IN-LB AT FINAL SEATING,NOT TO EXCEED 
1.0 IN-LB WHILE ENGAGING PINS 

B. 3.5 IN-LB 

C. 5.0 IN-LB 

D. 10.0 IN-LB 

E. 50.0 IN-LB 

F. 70.0 IN-LB 

G. 60.0 IN-LB 

A ITEM (Z§) TO BE SELECTED FROM TABLE X AT ASSEMBLY. CLAMP TO PREVENT 
CABLE MOVEMENT , BUT MUST NOT PINCH WIRES. 

5. BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED PER 

PS 2018601 . ITEM Css) NASA DWG NO. IOOQ2QO USE IQOOEGO-ITHRUIQOOECO-IE ONLY. SEE NOT EG 

6. SECURE BALANCE WEIGHTS ITEMS (1a) THRU (40) TO STABLE MEMBER AND 
GIMBALS WITH SCREWS FROM TABLE H . INSTALL ITEM (® *T REQUIRED 
LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE OETAILD FOR INSTALLATION 
DATA. CAUTION : DO NOT INSTALL ITEM (jiT) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

7. BOND ITEMS (Tz) AND (Ts) TO ITEM (T) USING ITEM®). COAT MATING SURFACES 
OF ITEMS CTT),(Tg) AND (T) WITH ITEM (TT) BEFORE ASSEMBLING. 

6. MARK CHARACTERS HIGH COLOR BLACK AT LOCATIONS SHOWN PER NDI002.01B 

O. ENGRAVE CHARACTERS HIGH AND FILL,CO LOR BLACK PER NDIOOeLClD 

IO. STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASS'Y NASA DRAWING 
NO. EOIBGS^) IN APPROPRIATE BLOCKS PER ND 1002.0IB 

U. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF 

ND 1002.2.2.3 WHEN ITEMS Qo \(vT) AND (20) ARE ASSEMBLED TO CASE , ITEM (T) 

12. PROTECTIVE COVER, ELECTRICAL, PART NO. NAS - 62.0-IG - IGS, PROTECTIVE 
COVER , COOL ANT, NASA DRAWING NO. 1001404 , AND MOUNTING PAD COVER ANO 
NUT,NASA DRAWING NOS. 2.0I&TG2. AND 2.0IB7G3 TO BE REMOVED ONLY WHEN 
REQUIRED DURING TEST AND INSTALLATION,OR TO PROVIDE HEATER 
POWER TO INERTIAL COMPONENTS,CABLE ON COVERS 1001404 NOT TO BE 
REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALLATION. 

13. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN lEO’F AND |40*F. 

PIP PREAUGNED ASSEMBLY NASA DRAWING NO-20IBQ30 MUST BE RECALIBRATED 
IF TEMPERATURE EXCEEDS THESE LIMITS. \RlG PREALIGNED ASSEMBLY .NASA 
DRAWING NO. EOEISOO MUST BE RECALIBRATED IF TEMPERATURE EXCEEDS 
40° F TO IGO’F RANGE 

14. USE NASA DRAWING NO. 2QIBGIG, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE 
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— 2019602-021 _ 

~ A/R 2013307-SEE NOTES 
' A/R IOQQ2GQ-3EE NOTE S 
F A/R 100027 Q-SEE NOTE 5 
t A/R. IQO OEGB- SEE NOTE S _ 
F A/R IOOQ2G3-SEE NOTE S 
F A/R IOOO 2.G2- SEE NOTES 
l A/R l POPES\-SEE NOTE S 
F A/R IQOI4B3-SEENQTEC 
F A/R iOOI43B-SEE NOTE ft 
S 1000076-1 SEE NOTE ft 

ft 1000223 _ 

F 10002.2.0 - SEE NOTE A 

1 1000022 _ 

t 2Q>ftTSS . _ 

4 IOOG7B3-IS _ 

4 ioiqboi-ie _ 

2 ipioppi-i _ 

ft 1001460-2 

3ft tOOK»QS-4ft _ 

12. IOOI4BP-I3 _ 

F A/R MIL-L-4343 _ 

2 IOQQI53-IG _ 

1 IQOOISP-17 _ 

2 lOOQISO-G _ 

I IOQQIBP - 5 _ 

I 1000133-15 _ 

F A/R IQIOB3& _ 

1 201 a soft _ 

" _i_ 2ora sqs_ 

" _l_ 20IBT7S_ 

2 IQOQI35 _ 

"_l_ 201BTT3_ 

2 eqibbiS _ 

I 2Q>ftTftS _ 

I 2.0(3774 

t 2QIBGQ3-QH __ 

I 2QIBGI2-QU _ 

I 2QIBTIO _ 

I 20IBG02-OU _ 

1 20(3733-00_ 


BUTER AXIS ASSEMM.Y _ * 

WEIGHT,BALANCE S/M _] 

WEIGHT,SALA N CE S/M " 

WEIGHT,BALA NCE OUTER GIMBAL " 
WEIGHT,BALANCE OUTER GIMBAL 
WEIGHT BALANCE OUT ANDM'O GIMB N ~ 
WEIGHT,BALANC E MID GIMBAL " 

WEIGHT,BALANCE MID. GIMBAL “ 

SCREW,HEX,SOC HEAP _" 

SCREW,HEX,SOC HEAD , SELF -LKG 

NUT,C LIN CH,PLUSH MOUNTED _ 

WASHER,CABLE CLAMP _’ 

CLAMP, CAB wE _’ 

PLATE, INFORMATION _’ 

PL ATE IDENTIFICATION _" 

SCREW,BUTTON HD, HEX .SOC _ 

SCREW,BUTTON HO, SElJ- Ufift.SOC.SPUHE " 
SCREVLBUTTON HD,SEir-Utt,»C.SPUNE 
SCREW, HEX S OC HEAD ’ 

SCREW, HEX SOC HEAD _" 

SCREW,HEX SOC HEAD _‘ 

LUBRICANT ,DOW CORNING NO 55 
PACKING , PREFORMED *0* RING 
PACK I NG ,PREFORMED y? RING " 

P ACKING , PR EFORM E D *0" RING ’ 

PACKING, PREFORMED ‘'OCR I NG 

PACKING .PREFORMED 'Xf RING _‘ 

A DHESIVE _‘ 

INSULATION CASE HEAT EXCVUL U1 
INSULATION CASE HEAT EXCH. Cft H.N 

COVER ACCESS RSVR MODU LE_’ 

COUPLING,HALF,QUICK DISCONNECT 
VALVE .PRESSURE ASSEMBLY 

ST RAP, 4 S3'K OUTER AXIS _ 

MOUNT ,CONN. ,RSVR OUTER AXIS 

MOUNT .CONN ,T.M. OUTER AXIS 

IGSA. TORQUE MOTOR,OUTER. AXIS 

1GSA,RESQLVER OUTER AXIS 

CASE COVER 

OUTER AXIS ASSEMBLY 

CASE CENTER .MACHINING ASS^Y ^ 
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NOTES 

f. INTERPRET DWG IN ACCORDANCE WITH MIL-0-70327 

i. completed assembly shall be tested in accordance with, and SHALL MEET the ~ 

REQUIREMENTS OF PS 2018601 _ 

1L SCREW TORQUE REQUIREMENTS *7% I 

A. 2.0 IN-LB AT FINAL SEATING,NOT TO EXCEED 
1.0 IN-LB WHILE ENGAGING PIN& 
fc. 3.5 IN-LB 

C. 5.0 IN-LB ... ...... 

D. io.o in-lb —. .- — - -— -f.~' 

E. 50.0 IN-LB » 

: ; P. to.o in-lb ' ’ ■ i : _ . -.. _ _ . . ••• tt " 

ft. 60-0 IN-LB 

4. ITEM (2§) TO BE SELECTED FROM TABLE X AT ASSEMBLY. CLAMP TO PREVENT ! 

CABLE MOVEMENT , BUT MUST NOT PINCH WIRES. 

5. BALANCE WEIGHTS TO BE SELECTED FROM APPLICABLE DRAWINGS AND INSTALLED PER 
PS20IB60I . TEM(s§) NASA DWG NO. IOOOEGO USE l0002.&0-\THRUV0002CO-\2 ONLY. SEE NOT Eft 

6. SECURE BALANCE WEIGHTS ITEMS (g)THRU ($3) TO STABLE MEMBER AND_ 

1 GIMBALS WITH SCREWS FROM TABLE 31. INSTALL ITEM (Si) AT REQUIRED 

LOCATIONS ON MIDDLE AND OUTER GIMBALS.SEE OETAILU FOR INSTALLATION 
DATA. CAUTION t DO NOT INSTALL TTEM (Si) IN LOCATIONS THAT WILL PREVENT 
FREE ROTATION OF GIMBALS. 

7. BOND ITEMS (TT) AND (Tg) TO ITEM (T) USING ITEM (1?). COAT MATING SURFACES 
OF ITEMS (TT),(TS) AND (T) WITH ITEM (l4) BEFORE ASSEMBLING. 

MARK CHARACTERS HIGH COLOR BLACK AT LOCATIONS SHOWN PER HO 1002013 
ENGRAVE CHARACTERS '/§. HIGH AND FILL,COLOR BLACK PER NDIOOBOI3 
STAMP OR ENGRAVE SERIAL NUMBERS OF PIP PREALIGNED ASS'Y NASA DRAWING 
NO. ZOIBGSS IN APPROPRIATE BLOCKS PER ND tOOEOlB 

VI. COOLANT PASSAGES SHALL MEET THE CLEANLINESS REQUIREMENTS OF 

ND 1002.2.2.3 WHEN ITEMS 0 o).(tD AND @) ARE ASSEMBLEDTO CASE, ITEM (T) 

12. PROTECTIVE COVER, ELECTRICAL, PART NO. NAS - 62.0 -IG - \GS * PROTECTIVE 

, COVER ,COOLANT,NASA DRAWING NO. 1001404 , AND MOUNTING PAD CAP.J_ 

j . NASA DRAWING NO.20IBS 16-011 TO BE REMOVED ONLY WHEN — 

| REQUIRED DURING TEST AND INSTALLATION,OR TO PROVIDE HEATER 

4 POWER TO INERTIAL COMPONENTS,CABLE ON COVERS 1001404 NOT TO BE, 1 
; REMOVED UNTIL IMMEDIATELY PRIOR TO INSTALLATION. 

13. TEMPERATURE OF ASSEMBLY MUST BE MAINTAINED BETWEEN I20*F AND 140*7. . 

PIP PRE ALIGNED ASSEMBLY NASA DRAWING NO. 20IBG33 MUST BE RECALIBRATED : 

IF TEMPERATURE EXCEEDS THESE LIMITS. I RIG PRE ALIGNED ASSEMBLY , NAS A 

! DRAWING NO. 202.1500 MUST BE RECALIBRATED IF TEMPERATURE. EXCEED* 7- 

40° F TO IGO'F RANGE 

14. USE NASA DRAWING NO. 20IBGIG, GIMBAL ASSEMBLY OUTLINE FOR REFERENCE. 
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8. APPLY A UNIFORM THIN FILM OF ITEM (TT) TO SCREW THREADS. 

9. APPLY A UNIFORM THIN FILM OF ITEM (0) T0 SCREW THREADS 
ANO UNDERSIDE OF SCREW HEAD. 
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MIL-1-8660 SEE NOTE 4 

GREASE,SILICONE DOWCORNMG NQ4 
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i 

2018838 

BRACKET. CONN. 34 PIN 

57 

1 

i 

20.8837 

BRACKET. CONN. 44 PIN 

56 

1 

— 

1011625-15 

SCREW HEX SCC HD SELF LOCKING 

55 

— 

i 

1010928-25 

RESISTOR FIXED: 

54 

1 

— ■ 

2.016TS0 - Pi Y 

MOUSING STABLE K\E»6ER 

ss 

1 

— 

2016630 

SHIELD THERMOSTAT 

SB 4 

1 

— 

200TIT2-0U 

BLOWER CONTROL MOD ASSY 

SI 

1 

— 

ZOIBBES-E 

SHIM BLOWER CONT THERMO 

SO 

1 

— 

EOISBZS-OH 

THERMO t HTR ASSY BLOWER CONT 

46 

1 

— 

EO\66EB 

WIPING. HARNESS V STABLE MEMBER 

4B 

1 

— 

20\6B2.C.-0U 

THERMO 4 HTR ASSY TEMP CONT 

47 

r 

— 

201BBE4-OII , 

THERMO4 HTR ASSY TEMP ALARM LD 

44 

i 

— 

20IBSZ.S0VV 

THERMO 4 HTR ASSY TEMP ALARM HI 

4S 

— 

3 

2021900 SEE NCTE JJ 

FRIG PREALIGNED ASSY 

44 

9 

9 

1010891 -15 

SCREW, BUT. HD.SPL.SOC.,SELF-LOCKING 

43 
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TAPE .NYLON, WAKED 
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1004675 SEE NOTE 4 

SILICONE COMPOUND THERMO. 

1b 

* 

2 

MS15795 - 302 

WASHER , FLAT, METAL . ROUND 

37 

• 

6 

MSI5795-703 

WASHER,FLAT, METAL .ROUND 

36 

2 

3 

10110.25-n 

SCREW,HEK..SOC. HD.,SELF -LOCKING 

35 

J2.Z 

IB 

lOt 1625-B 

SCREW, HEX..SOC. HD.,SELF - LOCKING 

34 
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33 

a 

a 

IOO MBB -10 

SCREW, HEX.,SQC. HU,SELF- LOCK,NO 

32 

3 

s 

1001466-7 

SCREW, HEX..SOC. HD,SELF -U0CK1N6 

31 

3 

3 

100146© -4 

SCREW,HEX.,SOC. HD,SELF -LOCKING 

30 
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33 

1001466-4 

SCREWi HEX..SOC. HD,SELF - LOCKING 

28 
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3 

1001488 - S 

SCREW, HEK.,SOC. HD.,SELF - LOCKING 

27 

IE. 

tt. 

1001466-2 

SCREW, HEX..SOC. HD..SELF - LOCKING 

26 

1 

1 

1001466 - 1 

SCREW, HEX., SOC. HD.,SELF - LOCKING 

25 

9 

9 

1000223 

WASHER,CABLE CLAMP 

24 

• 

8 

1000220-SEE NOTE 6 

CLAMP, CABLE 

23 

; - 

> 

2016754 

WIRING HARNESS >" STABLE MEMBER 

22 

3 

S 

1001400-1 

TERMINAL, INSULATED 

21 
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1 

2016776 

CLAMP, THERMOSTAT 

16 - 

1 

• 

2016774 

CLAMP, THERMOSTAT 
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1010926 - SEE NOTE 7 
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IG 

2 

2 

1001465 

THERMOSTAT , SAFETY 

15 

2 

2 

2016441 
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14 

— 

1 

2016637 

THERMO, t HTR. ASS*Y. TEMP CONTROL 

13 

— 

1 

2016634 

THERMO. ASS’Y. TEMP. ALKRM 

12 

— 

1 

2016435 

THERMO 2 HTR. ASS’Y. BLO. CONTROL 

11 

— 

I 

2007171-011 

BLO. CONTROL MODULE ASS’Y. 

10 

1 

1 

2007044 -ON 

TEMP CONTROL MODULE ASS'y. 

9 

1 

1 

2007170-on 

TEMP. ALARM MOD K.E ASS’Y. 

6 

1 

1 

2007019-011 

DUCOSYN TRANSFORMER ASS’Y. 

7 

3 

3 

2007040 -Oil 

PIP PREAMP ASS’Y. 
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3 

3 

2016439 

PIP ( SUSPENSION CAP. MODULE 

5 

3 

3 

2016820 

CLAMP. SPLIT, GYRO 

4 

3 

3 ' 

2016741 

HTR. t TAPERED MOUNT ASS’Y. 

3 

3 

— 

2021500-031 SCC NOTE II 

IRIG PREALIGNED ASS’Y. 
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2016750 

HOUSING STABLE MEMBER 
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WIRING LEGEND 


STRIP TIN 

~ .IS * .02 YE9 


TABLE -I 

CABLE CL AMP dp 
PAR T NOT dIA REF 
1000220-13 | 5/3a 


TABLE! 

RESISTORS P 
PART NO. 
010928 - 288 
- 287 

_ -28S 

_ - 262 

_ - 280 

^_ -277 

_*274 


■ TABLE H 


RESISTOR F 
PART ua |v 
01092a -400 i 
-349 

_ -333 

_ -321 _ 

_ -31* 

_ -306 

_ -249 

_ - 232 

__ - 287 

— 282 

_ -277 

_ -272 

_ -266 

_ -263 

— 256 

_ -253 

_ -243 

_ -233 ” 

_ -233 

_ -226 

_ -222 

_ - 2>6 

_ -210 

_ -201 

_ -132 

_ -162 

_ -170 

-153 " 

0 * 0328-121 


RES\STORS R», 

part Na 

00926-366 

- 369 ' 

_ -349 

_ — 336 

-326 


.RS.RC.E^RX 
1 VALUE .0. 
020 

66 * 

422 

309 

243 


_ -261 

_ -273 

-265 

-256 

-249 

_ - 240 

_ -226 

— 215 
—194 
00926 -164 


_ -155 

_ -143 

-126 
i 00928 — 097 


NOTES 

L INTERPRET DRAWING IN ACCORDANCE WITH MU.-0-7O327 

£. 

A SCREW TOROUE REQUIREMENTS *7*/ 

A. 5.0 IN-LB 
8 3.5 IN-LB 

C 2.0 IN- LB AT FINAL SEATING, NOT TO EXCEED 1.0 IN-LB WHILE ENGAGING PINS 

0. INSTALL FINGER TIGHT _^ ___ 

4 APPLY A THIN FILM OF ITEM (36 ) 0 R(s8) T0 CONTACT SURFACE BETWEEN ITE M CO AND ITEMS 
CT\(TYT * CiD. BETWEEN ITEM CD AN ° CB ) AND 

BETWEEN ITEM~C3)ANDITEM (4 ) 

A SOLDER PER NO 1002071 

6. CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER ND1002032 / . 

7. RESISTORS TO BE SELECTED FROM TABLES 11,111 AND 3SL PER PS 2018601 EXCEPT R6 (SEE NOTE \2) 

8 ITEM (23) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 

MOVEMENT, BUT MUST NOT PINCH WIRES 

* 9. MARK CHARACTERS *j° HIGH, COLOR BLACK, AT LOCATIONS SHOWN PER ND1002.0IS 

ICL PIP PREALIGNED ASS’Y NASA DWG NO. 2018639 SHALL BE MATOCO TO D C. DlFF AMR NASA DWG. NO. 2007101 -OH, AC OFF AMP DWG NO. 2007104-011, 

BINNERY CURRENT SWITCH NASA DWG.NO. 2007103-011 8 EITHER PIPA CALIBRATION MOD.NASA DWG.NO. 2007105-CHI PER PS 2.010006 

OR 6007105-011 PER PS 2010607 PRIOR TO ASSEMBLY TO STABLE MEMBER. MOOULES SHALL BE MAINTAINED IN 

CONJUNCTION WITH THIS ASSEMBLY ANO SHALL BE ASSEMBLED M EITHER PPM ELECTRONICS ASS’Y NASA 

DWG. NO. 2007201-011 OR PULSF TORQUE ASS’Y 6007000-011_ 

Tl. I RIG PREALIGNED ASSY NASA DWG NO. 2021500-031 ^ -04 I MAY BE USED IN-OII CONFIGURATION OF THIS ASSY 
12 R6 SHALL BE ITEM@ FOR-OLL CONFIGURATION OF THIS ASSY. 
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WIRING LEGEND 


CORD. 

NOi 

FROM 

TO 

STRIP 

TIN 

1-1 

A6-RE0 

AIO-I 

.IS * .02 

YES 

1-2 

A6-RED 

A10-2 





2*1 

A6-BLU 

AIO-3 





2-2 

AB - BLU 

AtC-A 





3- 1 

A3 - RED 

All - 1 





3-2 

AB - RED 

All -2 






A 9 - BLU 

All -3 





Lii. 

AB - BLU 

All -4 

J9 t .02 

YE5 


TABLE -I 

CABLE CLAMP 

PART NO. 

DIA REF 

1000220 -13 

5/32 


-4 

3/lG 


-14 

7/32 


- 5 

1/4 


-15 

5/32 


- G 

5/IG 


-16 

11/32 1 


- 7 

3/S 


-17 

13/32 


- 6 

V»6 - 


-IB 

15/32 


- 5 

1/2 


-19 

17/32 


- IO 

_^16 


-II 

19/32 

1 1000220-12 

5/5 


TABLE H 

RESISTORS RU R2 

PART NO. 

VALUE Jtt 

010926 - 269 

IOO 


— 267 

95.3 


-285 

90.9 


- 262 

64.5 


-260 

60.6 


-277 

75.0 


-274 

69.8 


-271 

64.9 


- 266 

60.4 


- 26* 

54.4 


- 260 

49.9 


-256 

45.3 


-251 

40.2 


- 2** 

34.0 


- 239 

30.1 


— 236 

28.0 


- 233 

26.1 


-230 

24.3 


- 226 

22.1 


- 222 

20.0 


- 220 

19.1 


- 216 

16 .2 


-275 

16 .9 


- 213 

16.2 


- 210 

15.0 


- 207 

14.0 


- 20* 

13 .O 


- 201 

12.1 


-197 

n .o 


-195 

10.5 


-189 

9 .09 


-IB4 

8 .06 


-178 

6 .96 


-171 

5.90 


-164 

4 .99 


-155 

4 .02 


-143 

3.01 


n -126 

2.0 

I 0I092B-097 

1.0 


table m - 

RESISTOR R3 

PART NQ 

VALUE il 

00926 - 400 

1430 


-349 

422 

' 

-333 

287 


-321 

215 


-312 

174 


-305 

147 


— 2*J9 

127 


-292 

107 


— 257 

95.3 


-262 

84.5 


-277 

75.0 


-272 

66.5 


-266 

60.4 


-263 

53.6 


-256 

47.5 


-253 

42.2 


-249 1 

36.3 


-239 

30.1 


-233 

26.1 


-226 

23.2 


-222 

20.0 


-216 

17.4 


-210 

15.0 


-201 

12. 1 


-192 

9.76. 


-162 

7.68 


-170 

5.76 


' -153 

3.83 

1 1010926 —121 

1.78 | 


—TABLE U 

RESV5TCRS KfLRS.RC.FWRH 

PART NOl 

VALUE £L 

010928-386 

020 


-369 

681 


-349 

422 


-336 

309 


-326 

243 


-317 

196 


-309 

162 


-302 

137 


-295 

115 


-286 

97.6 


-26' 

62.5 


-273 

68.1 


-265 

56.2 


-258 

47.5 


- 249 

38.3 


- 240 

30.9 


- 228 

23.2 


-215 

16.9 


' -194 

0.2 

| 010926-164 

4.99 
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L INTERPRET DRAWING IN ACCORDANCE. WITH MIL-D-70327 
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) AND ITEMS 
| AND 


1 SCREW TORQUE REQUIREMENTS *1% 

A 5.0 IN-LB * 

a 55 IN-LB 

C. 20 IN-LB AT FINAL SEATING, NOT TO EXCEED 1.0 IN-LB WHILE ENGAGING PINB 

& INSTALL FINGER TIGHT _ v , v _ ,— s 

4 APPLY A THIN FILM OF ITEM (5d)0*(s5)T0 CONTACT SURFACE BETWEEN iTEMOj t 

fTYTYTl^YTiy e Qsj, between item (T) and item QJ a 

BETWEEnTtEMC 3 ) AND ITEM ( 4 ) 

E SOLDER PER ND 1002071 _ 

a CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER NDIOOTO32 '' \ 

T RESISTORS TO BE SELECTED FROM TABLES 11,311 AND 3SL PER PS 2018601 EXCEPT R6 (SEE NOTE \2j 
& ITEM (23) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT , BUT MUST NOT PINCH WIRES 

51 MARK CHARACTERS *j2 HIGH , COLOR BLACK, AT LOCATIONS SHOWN PER ND 100201*3 

ID PIP PREALIGNED ASS'Y NASA DWG NO. 2019639 SHALL BE MATOCO TO D C. DIFF AMR NASA DWG. NO 2007101 -OH, AC DIFF AMP DWG NO. 200704-011. 
BINNERY CURRENT SWITCH NASA DWG. NO. 2007103-011 B EITHER PIPA CALIBRATION MOD NASA DWG. NO. 200705-011 PER PS 2.010606 
OR 600705-011 PER PS 2010607 PRIOR TO ASSEMBLY TO STABLE MEMBER. MODULES SHALL BE MAINTAINED M 
CONJUNCTION WITH THIS ASSEMBLY AND SHALL BE ASSEMBLED IN EITHER PlRA ELECTRONICS ASS’V NASA 
DWG. NO. 2007201-011 OR PULSF TORQUE ASS’Y 6007000-011 
11, IRIG PREALIGNED ASSY NASA DWG NO. 2021500-031 <-041 
12 R6 SHALL BE ITEM© FOR-OLL CONFIGURATION OF THIS ASSY. 


MAT BE USED IN-Oll CONFIGURATION OF THIS ASSY 
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A/R 

— 

MIL-1-8660 SEE NOTE 4 

GREASE,SLICONE OOWCORWNG NO.4 

58 

1 

i 

2018838 

BRACKET, CONN. 34 PIN 

57 

1 

i 

2018837 

BRACKET. CONN. 44 PIN 

56 

1 

— 

1011625-15 

SCREW HEX SCC HD SELF LOCKING 

55 

— 

I 

1010928-295 

RESISTOR FIXED ... • 

54 

1 


B.dlftT'bO-Qj \ 

housing STABLE. •_ 

S3 

I 

— 

30X8830 

SUXELD XHE.RMOVTAT 

52 a 

1 

. — 

300TX-J3-0U . 

BLOWER CONTROL MOO ASSY 

5\ 

1 

— 

2018838-3 

SHXM BLOWER CONT THERMO 

50 

1 

— 

20(8825*011 

THERMO i HTR ASSY BLOWER CONT 

4S , 

1 

— 

20X8838 

WXRXNO HARNESS V ST ABLE MEMBER 

48 

1 

■ — 

20X882C.-0VI 'jT” 

THERMO * HTR ASSY TEMP CONT 

47 

r 

— 

2018834 -Oil 

THERMO* HTR ASSY TEMP ALARM XJO 

46, 

i 

— 

3DI8833-OXX 

THERMO* HTR ASSY TEMP ALARMH\ 

45 

— 

^3“ 

2021500 SEC NDTCU . 

TRIG PREALIGNED ASSY 

44 

9 

9 

1010891 -15 

SCREW,BUT. HD,3PL.S0C..5CLF-LDCKIN& 

43 

3d 

— 


^8NT, BALANCE . */«■ 

rXfcfc-. 

Her 

A/R 

A/R 

MIL-T- 713 .TYPE P. CLAS5 2 

TAPE .NYUON, WAXED 

39 



1006679 SEE MOTE 4 

SILICONE COMPOUND THERMO. 

38 

e 

2 

MS1579S - 303 

WASHER , FLAT, METAL . ROUND 

37 

• 

6 

MSI5795 - 703 

WASHER.FLAT, METAL .ROUND 

36 

2 

3 

ioiig25-x\ 

SCREW,HEX.,SOC. HD.,SELF -LOCKING 

35 

Z.2. 

18 

1011625-8 

SCREW, HEX .,SCX. HO.,SELF - LOCKING 

3* 


ft 



33 

0 

a 

100(466 - (0 

SCREW, HEX.,SOC. HD,SELF-LOCKING 

32 

3 

3 

1001*66-7 

SCREW, HEX..SOC. HD.,SELF -LOCKING 

31 

3 

3 

1001466-6 

SCREW, HEX.,SOC. HD,SELF -LOCKING 

30 


L g_._ 




33 

33 

1001468-4 

SCREW, HEX.,SOC. HD, SELF - LOCKING 

26 

S 

J 

100(488-3 

5CREW, HEX.,SOC. HD.,SELF-LOCKING 

27 

>2. 

13 

100(486 - 3 

SCREW. HEX.,SOC. HD..SELF - LOCKING 

26 

1 

1 

1001486 - 1 

SCREW, HEX, SOC. HD, SELF-LOCKING 

25 

8 

9 

1000223 

WASHER,CABLE CLAMP 

24 

8 

8 

1000220-SEE NOTE 6 

CLAMP, CABLE 

23 

.— 

1 

2016796 

WIRING HARNESS *A“ STABLE MEMBER 

22 

3 

5 

1001600-1 

TERMINAL, INSULATED 

21 

*= 


■ 


=2£t 

utat 

1 

1 

2018776 

CuAMP, THERMOSTAT 

IB 

1 

1 

20(6776 

CLAMP. THERMOSTAT 

17 

& 

s 

1010926 - SEE NOTE 7 

RESISTOR ,R1,RZ,R3.R4,RS,RG,RS|XW 

IG 

2 

2 

1001465 

THERMOSTAT , SAFETY 

15 

2 

2 

2016641 

HTR. ASS*Y. STABLE MEMBER 

U 

— 

1 

2018637 

THERMO, * HTR. ASS'Y. TEMP CONTROL 

13 

— 

1 

2016636 

thermo. assN\ TEMP. ALARM 

12 

— 

1 

2018635 

THERMO* HTR. ASS’Y. BLO.CONTROL 

II ' 

— 

1 

2007171-Oil 

BLO.CONTROL MODULE ASS’Y. 

10 

1 

1 

2007064-OX X 

TEMP CONTROL MODULE ASS’Y. 

'» 

1 

1 

2007(70 - 0X1 

TEMP. ALARM MODULE ASS’Y. 

6 

1 

1 

2007019-011 

DUCOSYN TRANSFORMER ASS’Y. 

7 

3 

3 

2007060 -Ot 1 

PIP PREAMP ASS’Y. 

• 

3 

3 

20(8639 

PIP ( SUSPENSION CAP. MODULE 

‘ 5 

3 

3 

20(6830 

CLAMP. SPLITS GYRO 

4 

3 

3 

20IB74X 

HTR. * TAPERED MOUNT ASS’Y. 

3 

IE 

— 

2021500-051 SEE NOTE II 

IRKS PREALIGNED ASS’Y. 

t 

— 

1 

2018750 

HOUSING STABLE MEMBER 

i 


qrr 

MMT OH 

NOMCNCUTUNC Oft 

MM) 


m» 

■cwnrwHo no. 

ocscmrnoN 

NO 

oeT 

Oil 

UST or MATtmNLS 1 


<HM 

set MOTE A 

* * **> d^H 

SEE MOTE 9* 

(HH 


SEE NOTE 7 


2 .V 5605 te 


Itv Jwcr 1 


( 




_ ifil -_y*i 


'i i 


gari^agarife J. i 


^.%S3WiJEW:,. . 



2018605 - M 



























































































WIRING LEGEND 


CORD. 

NO. 

FROM 

TO 

STRIP 

TIN 

l- 1 

A6-RED 

AIO-I 

.19 * .02 

YES 

1-2 

AO-RED 

A10-2 



i 


2*1 

A6-BLU 

AIO-3 





2-2 

AS - BLU 

AIC-4 





3- 1 

A9- RED 

All - 1 





3-2 

A9 - RED 

All -2 



_J 


4--I 

A? - BLU 

At! -3 

_' 


Z3 


4-2 

AS * BLU 

All -4 

J9 t .02 

Y1 



TABLE Z 

CABLE CLAMP (H) 

PART NO. 

DIA REF 

1000220-13 

5/32 


-4 

3/lG 


-14 

7/32 _ 


- 5 

1/4 


-15 

*V32 


- O 

5/iG 


- K. 

11/32 


- 7 

Va 


-17 

13/32 


- 6 

7/lG 


-16 

15/32 " 


- 9 

1 12 


-19 

17/32 


-IO 

9/IG 

. 

i -II 

19/32 

| 1000220-12 

5/6 


ASSEMBLY NO 

PRQCV1RE.ME.VIT SPEC 

7ove>c.o7-c>vi 

70I7GOI 

HOI BGO *5-02.1 

2010 l l 52 


REaVsTOR'a RTO,K3,B*.R5.R<LR , 5>gR\0 


PART NO- 

ALU E. XL 

PART NO- 

VALU 2XL 

1010927-097 

.. LO 

1010927 -254 

47.7 


-114 

... LS 


-29G 

45.7 


- 12 .G 

7.0 


_-75 a 

477 


_ -190 

2.55 


- -^GO 

49.9 


-147 

701 

_ 

.. : -2G3 

57.0 


.. -14*5 

74 a 


... -205 

SG-2 


‘ ~ -155 

4.07 


- 2 oa 

GOA 


-1S9 

4.42 


U_.. "*27\ 

. G4.9 


-IQ.4 

— 4.*59 


trzr: t277 

k GB.V 

- ' ■ 

-\G7 

5.4*5 


•' -274 

G9.8 

; 

-172 

0.04 


-277 

75.0 


-na 

G .97 


... -270 

60-0 


. -184 

B.OG 


-272 

84.5 

' 

--IBS 

9.09 


-277 

90.9 


-1*55 

IQ. 0 


-277 

95.7 


-197 

H.O 


‘ *7 -279 

IOO 

‘ 

-201 

17. V 


-292 

VOT 


-704 

\7Q 


‘..I -297 

VIS 

- 

-207 

14.0 


-297 

: V2i 


“ -710 

IS.O 


-700 

170 

~ 

11 -219 " 

102 


-707 

: \4o 1 


-2IS 

VGA 

... 

-707 

: iG2 


-712 

\a7 


-7\2 

— 174 


17-77Q 

.V9.V 


-710 

V9I ' 


... -722 

20.0 


-770 

210 


*220 

27 V 


-720 

247 


-229 

27.7 

_.' 

.. -772 

270 


-291 

24.9 


I -770 

7D9 


-H77 

2G.V 


-740 

740 


-27G 

2a.o 

~ 

-744 

774 


-277 

79.4 

.. _ - 

-745 

” 422 * 

-^r=r 

--740 
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L INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327 
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a SCREW TORQUE REQUIREMENTS *7* 

A 5.0 IN-LB 
& S5 IN-LB 

C. 2.0 IN-LB AT FINAL SEATING. NOT TO EXCEED 1.0 IN-LB WHILE ENGAGING PING 


8)T0 CONTACT SURFACE BETWEEN ITEM 
) E (tT), BETWEEN ITEM CD ANO ITEM 
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ANO ITEMS 
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Oi INSTALL FINGER TIGHT 
A APPLY A THIN FILM OF ITEM (5 

BETWEEN ITEM Qj AND ITEM^_ 

E SOLDER PER ND 1002071 _ 

G. CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER NDI002032 

7 RESISTORS TO BE SELECTED FROM TABLE II PER APPLICABLE SPECIFICATION (SEE CMAKTJ ETsCEJPT Rfc (SC.E.NCSTBGJJ - 

& ITEM (iT) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT , BUT MUST NOT PINCH WIRES 

9. MARK CHARACTERS -{J HIGH , COLOR BLACK. AT LOCATIONS SHOWN PER NDlOOEOlS 

ID. PIP PREALIGNED ASS'Y NASA DWG NO. 2018639 SHALL BE MATCHED TO DC. OlFF AMR NASA DWG.NO.2007101 -Oil,ACDIFF AMP DWG NO. 2007104-011, 
BINNERY CURRENT SWITCH NASA DWG NO. 2007103-011 B EITHER PlPA CALIBRATION MOO.NASA DWG.NO. 2007105-011 PER PS 7010G07 
OR 6007105-011 PER PS 2010607 PRIOR TO ASSEMBLY TO STABLE MEMBER. MOOULES SHALL BE MAINTAINED IN 
CONJUNCTION WITH THIS ASSEMBLY AND SHALL BE ASSEMBLED IN EITHER PIRA ELECTRONICS ASS'Y NASA 
DWG. NO. 2007201-011 OR PULSF TORQUE ASS’Y 60L7000-0H 
11. I RIG PRE ALIGNED ASSY NASA DWG NO. 2021500-03! $ -04 I MAY BE USED IN-OII CONFIGURATION OF THIS ASSY 
12 R6 SHALL BE ITEM@ FOR-OI I CONFIGURATION OF THIS ASSY. 
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C. 2.0 IN-LB AT FINAL SEATING, NOT TO EXCEED 1.0 IN-LB WHILE ENGAGING PING 

D. INSTALL FINGER TIGHT 
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5. SOLDER PER ND1002071 

G CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER NDI002032 

7. RESISTORS TO BE SELECTED FROM TABLE H PER APPLICABLE SPEC\F|CKVV0U PER NASA DWG 20IB60I EJCCL.PT RG (ftU. NOTE 12) 
& ITEM (2?) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
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II. IRIG PREALIGNED ASSY NASA DWG NO. 2021500-031 <-04 1 MAY BE USED IN-OII CONFIGURATION OF THIS ASSY 
12 R6 SHALL BE ITEM54 FOR-01 l CONFIGURATION OF THIS ASSY. 
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TEMP CONTROL MODULE ASS'y' 

9 

1 

1 

2007170 - 011 
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table H _ 
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TO STRIP TiH 


CABLE CLAMP (gi) 
FART NO. |DIA REF 
1000220 —13 5/32~ 

I - 4 3/lfe 


PART NO- H 
1010323-0*31 ' 
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-220 ” 
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SEE NOTE 13 
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SEE NOTE SA 
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SEE NOTE 3 


L INTERPRET DRAWING IN ACCORDANCE WITH MIL-D*70327 


3 SCREW TORQUE REQUIREMENTS *7 % 

A 5.0 IN-LB - 

& 35 IN-LB 

C 2.0 IN-LB AT FINAL SEATING, NOT TO EXCEED 1.0 IN-LB WHILE ENGAGING PING 
Q. INSTALL FINGER TIGHT _ _ 

4 APPLY A THIN FILM OF ITEM C&) OR (58)10 CONTACT SURFACE BETWEEN ITEM(Tj AND ITEMS 

CIXZXjD-OE)!^!!^ AND(S^) , BETWEEN \TENA(JT) AND HEM (ID. 

BETWEEN~iTEM(3~j AND ITEM ( 4 ) AUO BETWEEN \TEM (55) AND TTEM(s5) 

3 SOLDER PER ND1002071 

G CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER NDI002032 

T RESISTORS TO BE SELECTED FROM TABLE H PER APPLICABLE SPEC\F\CKT\ON PER NASA DWG 20IB60I EXCEPT RG (BEE NOTE 12) 
& ITEM (23) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT , BUT MUST NOT PINCH WIRES 

Si MARK CHARACTERS -JS HIGH, COLOR BLACK, AT LOCATIONS SHOWN PER ND1002013 
10- ’ 


12. R6 SHALL BE ITEM@ FOR-01 I CONFIGURATION OF THIS ASSY. 

IS. SHOWN FOR INSTALLATION INFORMATION ONLY. SEJL NASA DWG 2016601 FOR APPLICABLE. PART NO. 3 QUANTITY. 
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55 

— 

I 

1010928-295 

RESISTOR FIXED 

54 

1 


2.018750-0> V 

-GOSiNG STABLE Ts/\EJ*6ER 

53 

t 

— 

2.0\B 830 

shield thermostat 

52 R 

l 

— 

£.007172-011 

SLOWER CONTROL. MOD A,%SX 

51 

1 

— 

EOIB6Z6-2 

SHIM BLOWER C.ONT THERMO 
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WIRING LEGEND 


COND. 

NCX 

FROM 

TO 

STRIP 

TIN 

l- l 

A6 - RED 

AIO-I 

.13* .02 

YES 

1-2 

A6 - RED 

A10-2 
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Aft-BLU 

AIO-3 
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AIC-4 
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' AS - RED 

All - 1 
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! AS - RED 

All -e 





4-1 

AS - BLU 

All -3 
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4.-2 

! AS -BLU 

AM -4 

J3 ± .02 

YES 


TABLE -I I 

CABLE CLAMP (23) | 

PART NO. 

DIA REF 

1000220-13 

5/32 


- 4 

3/lG 


-14 

. 7/32 


- 5 

r i/a 


-15 

3/32 


- G 

5/IG 


- IG 

11/32 


- 7 
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-17 

13/32 
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7/lG 
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15/32 


- 3 
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E5t 

I. INTERPRET 0RAWIN6 IN ACCORDANCE WITH MIL-D-70327. 

SCREW TQROUB REQUIREMENTS ±7 St 

A. 5.0 IN-LB 

B. 3.5 IN-LB 

C. 2.0 IN" LB AT FINAL SEATING, NOT TO EXCEED 1.0 IN- LB WHILE ENGAGING PINS, 
a INSTALL FINGER TIGHT 

E. 4.S IN-LB 


APPLYATHIN FILM OF ITEM ® OR®TO CONTACT SURFACE BETWEEN ITEM(T) AND ITEMS 
C?J>(jD>Cl3X_I_XT!jG!l)>GI^^ AND(SQ) ,SE.TVME.E.N TC.Nv(T) AND VTEM rT) 

BETWEEN ITEM (Jj AND ITEM (_4_) AHO SETWEEKi VTE.M (4§) AND \TEM (sS) - 

SOLDER PER ND 1002071 

CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER ND1002032 

RESISTORS TO BE SELECTED FROM TABLE II PER APPLICABLE SPEC\F\CKTVON PER NASA DWG 201B60I EXCEPT RG (SEE NOTE 12.) 
ITEM (23) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT , BUT MUST NOT PINCH WIRES 

MARK CHARACTERS ;',4 HIGH, COLOR BLACK, At LOCATIONS SHOWN PER HD I0020IB 




12. R6 SHALL BE ITEM0 FOR-OI I CONFIGURAT’ON OF THIS ASSY. 

IS. SHOWN FOR INSTALLATION INFORMATION ONLY. SEE NASA DWG 20IBGOI FOR APPLICABLE PART NO. & QUANTITY. 
14# TAPE (55) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT of THE HARNESS IN THE CABLE CLAMP. 
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MOTOt 

k MTRRMttT ORAWIMO M ACCORDANCE. MATH MIL-O-70»27. 

S SCREW TQUOim REQUIREMENTS ±7* 

A. SO IN- LB 

C Jo HJ* u® AT PINAL MATING, NOT TO filCBED 1-0 IN-LB WHILE ENSAftlNQ PINS, 
ft INSTALL. 7 IN AW 7KJHT 
ft. 4.0 »N-LB 

4 APPLY A THIN FILM OP tTEN (S)OP(Sfl^O CONTACT SURFACE BETWEEN lTEM(T) AND ITEMS 

rFSfrXT).ClXIlX]l>CilX^ *NO ^ ^ E-tvgttN Y^»sA(ja) ANO ITEM (j£)- 

KT^tKiTEM"® AND ITEM T*~) ANO fetTSNEEN TIM (V§) AMO VTEM (S§) 
ft SOLDER PER NO 1002071 

A CONDUCTORS with the SAME NUMBER shall BE TWISTED TOGETHER PER ND1002032 

1 RESISTORS TO BE. SELECTED PROM TABLE n '“-R APPL'.DA'aLE SPEC\P\CKT\ON PER NASA DWG E0IB60I EXCEPT Rft (BCE NOTE IE) 
ft ITEM (55) TO BE SELECTED PROM TABLE I AT ASSEMBLY, CLAMP TG PREVENT CABLE 
MOVEMENT , BUT MUST NOT PlNC* WIRES 

ft MARK CHARACTERS J* Hl&H, COLOR BLACK , AT LOCATIONS SHOWN PER NDlOOEOlS 
10- 


12. RA SHALL BE ITEM 0 FOR-OH CONFIGL'RAT ON OF THIS A«SV. 

IS. SHOWN POP INftTACUATiON INFORMATION ONLY. SEE NASA DWG 20lft«0l FOR APPLICABLE PART NO ft QUANTITY. 

14. TAPS (55) SHALL BC.USCD AS RE9U1RBD TO RftftTRiCT MOVEMENT OF THE HARNESS •• THE CABLE CLAMP* 

15. PIP PREAMP Pf* 2021247*011 MPT K USED IN PLACE OF P/N 2007040*021. 
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TABLE I 

CABLE CLA MP ( 7 T) 
RART fsia ] 0 IA REF 
JOC '220 - 13 T 5/32 J 

1-4 J Via 
7 -»< ■ i 7/32 


TABLE tx 


RESWTORS Rl.^R^R^RS, R<i, R*S, $ R\0 
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1. INTERPRET ORAWlMft M ACCORDANCE. WITH MIL-0-70127. 

2. 

9 SCREW TQROUl REQUIREMENTS ±7% 

A. 9.0 IN- lB 

B. 9.9 in-LO 

C. 2.0 IN* LB AT PINAL SEATING, NOT TO BlClftP 1.0 IN-LB WHIUB ENGAftlNQ PINS. 
O INSTALL FIN At* TIQMT 

E. 4. ft kH-LB 


CE)- y 

SEE NC^E 3ft 



(*£> 

SEE NOTE ft 


< ITEM Ggo*©!? CONTACT SURFACF. BETWEEN iTEMfT) AND ITEMS 

v ? X? X'bCj) , %E.TvgEEM TtM (jZ) NNO |T£M (T) . 

BETWEEN ITEM (T) AND ITEM jTj AUO BETWEEN TIM (V$) ANO VT EM (SO) 

\ SOLDER PER NO 1002071 

4. CONDUCTORS WITH The SAME NUMBER SHALL BE TWISTED TOGETHER PER NDI0O2C32 

7. RESISTORS TO BE SELECTED FROM •'ABLE II r LR A^L'CA^LE SPECIFICATION PER NASA DWG EOI8GOI EXCLPT Rft (ftLE NOTE 12.) 
& ITEM (23) TO BE SELECTED FROM TABlE I AT ASSEMBLY, CLAMP TO PREVENT CAbcE ^ ^ 

MOVEMENT , ftuT MUST NOT PINC" WIRES 

S MARK CHARACTERS j$ HIGH , COLOR BlACK , AT LOCAT.ONS SHOWN PER NDlOOEOlS 


> BETWEEN* TIM (5§) AMO \TEM(SQ) 


(JZ) ANO ITEM (S) . 


12. »4 Shall BE ITEM^FOR-OII CONFIGL'RAT ON OF this assy. 

IS. SHOWN FOR INSTALLATION INFORMATION ONLY . SEE NASA DWG 2018401 FOR APPLICABLE PART NO ft QUANTITY 

14. TAPe (S3) SHALL BE.USED AS REQUIRED TO RISTRICT MOVEMENT OF THE HARNESS « THE CABLE CLAMP. 

15. PlP PREAMP tfu <021249-ON MAY K USED IN PLACE OF P/R 2007040-021. 



r~20l8605 Iay,T! 








































































iivwiox rt>«R 


—m 

—flPTQII 

MW 


;w 

REPLACES REV AV VMTHOU* 

CHANGE PgR ^PR* 33562 

& MAY 
*7 


w 

REVISED PER TDRR 34712 

1 AuC 
67 



iS) 

SEE NOTE 3A 
4 PLACE* 


i 

- 


I0IC928-I84. 

PFS*STO*, R 2 

IT 

3 

— 

— 

2007040-021 

PIP PREAMP ASSEMBLY 

61 

Mj 

V* 

4^ 

MiLi isiaa type “act" 

TAPE,ADH.ELBC.PRESS S«N%ITIVE 

60 

56 

58 

57 
56 

a 

6 


*00*488-9 

MIL-1 8660 SEE NOTE 4 

SCREW, HEX. SOC. HD SELF-COCKING 
GREASE,SILICONE OOpCORNNG NO4 
BRACKEt, CONN 34 PIN 

BRACKET. CONN 44 PIN 

A/« 

A/R 

— 

l 

1 

i 

2018838 

1 

1 

i 

2018837 

1 

1 

— 

I0H625-I5 . 

SCREV/ HEx C*"C HD SELF LOCKING 

55 

~* 

— 

i 

(01092 6- 2§S 

RESISTOR FIKED 

54 

1 

1 

— 

£0*6TS0-0* 1 

HOUSING STABLE N*CM6ER 

zt 

I 

1 

— 

£0*6%S0 

sh*elO thermostat 

S2 

1 

1 

— 

EOOH7E-OH 

GLOWER CONTROL. MOO ASSY 

5* , 

l 

1 

— 

201662 <0-2 

shim blower cont thermo 

50 

1 

, 1 

— 

£0*6626 - Oil 

thermo i htr assy blower cont 

49 

~4B 

47 

46 

4B 

1 

1 

— 

201662% 

SN*R*NG HARNESS *A" STABLE MEMBER 

l 

1 

— 

26\%%£G-OU 

THERMO# HTR ASSY TEMP CONT 

1 

1 

— 

20*6624 -OH 

thermo# htr assy temp alarm u5 

1 

1 

- 

2016623 0*1 

T HERMO # HTR ASSY TENP ALARM HI 







9 

9 

9 

*01069* -*S 

SCREW;BUT. HD.SPL.B0C..SELF-UDOUNG 

43 

_ 

_ 





_ 

_ 












IdL 

A/R 

M*L-T-rrr^VPE P. CLASS 2 

TAPE .NYLON, WAXED 

n 

— 

- 

a/r 

*000679 SEE NOTE. 4 

SiLCONE COMPOUND THERMO. 

98 

T~ 

T 

£ 

M6IS795-802 

WASHER.FLAT, METAL ,ROUND " 

S7 

« 

• 

4 

MS*5795-703 

washer .flat, metal .round 

94 

< 

2 

9 

■Onc.25-** 

SCREW,hex ,SOC HD.,SELF -LOCKW46 

95 

IE 

-g-a 

.j% 

*0**625-% 

SCREW, HEX..SOC. HO.,SELF - LOCKING 

94 





i 


T~ 

i 

a 

100*466 -10 

SCREW, HEX..SOC. HD,SELF* LOC**NG 

92 

s 

3 

9 

•001468-7 

SCREW, HEX.,SOC. HD.,SELF - LOCKING 

94 

» 

3 

3 

1001466*6 

SCREW, HEX.,SOC HD .SELF - LOCKING 

90 





-- - u -1 


39 

33 

33 

YOOI466-4 

SCREW. MEX..SOC. MD.SCLF - LOCKING 

~ee" 

7 

7 

* 

*001466 - 9 

SCREW. MEX..SOC. HO.,SELF LOCKING 

27 

IS 

J2l 


100*466 - 2 

SCREW, HEX..SOC. HQ.,SELF - LOCKING 

26' 

- 

' - 

l 

*001466 - 1 

SCREW, HEX ,,SOC. HD, SELF-LOCKING 

29 

24 

23 

8 

8 

_5_ 

*000223 

WASHER, CABLE CLAMP 

JL 

8 

8 

*000220-SEE NOTE 6 

CLAMP, CABLE 

— 

— 

i 

2016796 

WIRIN6 HARNESS *A‘ STABLE MEMBER 

22 

2* 

3 

3 

3 

*00*600-1 

TERMINAL, INSULATED 


_ 











"7“ 

~T~ 

' i 

20*67 76 

cl amp. thermostat 

TIT'. 

17 

i 

i 

r 

2016776 

Clamp, thermostat 

7 

g 

" 5 

1010926 - ME NOTE 7 

RESISTOR ,R*,R2,R3,R4,R6.K6.RS#E* 

16 . 

2 

2 

2 

*001466 

thermostat , safety. 

15 

2 

2 

2 

'20*6641 

HTR. ASS’Y. STABLE MEMBER 

14 

— 

! ->- 

1 

20*6637 

thermo t htr ass!y. temp control 

19 

- 

— 

1 

20*6636 

thermo. ASS'y, TEMP. ALARM 

It 

- 

— 

~ 1 

20*6636 

Thermo ( htr. ass’y. BlO. control 

II 

— 

— 

1 

2007*71-0** 

6U0. CONTROL MODULE ASS’Y. 

10 

1 

1 

1 

2007064-0)* 

TEMP CONTROL mooole ass’y. 

^ 9 ' 

1 

1 

1 

2007170-0** 

temp, alarm mooule ass’y. 

8 . 

1 

1 

1 

20070*9-01* 

DUCOSYN TRANSFORMER ASS’Y. 

^ 7 

- 

3 

9 

2007060-0*1 • 

P*P PREAMP ASS’Y. 

" 6 






, 

3 

~3 

9 

80*6620 

CLAMP. SPLIT, GYPO 

4 

3 

3 

9 

20*6741 

HTR. ( TAPERED MOUNT ASS’Y. 

. sj 


_ 




— 

— 

l 

20*6750 

-OUSiNO STABLE MEMBER 

1 J" 

QTY lOTY 

flT» 

"W 

APT <M 

Hn*r»*N NO 

WMN«U*TU« m 

oucmption 

mo 

NO 


SEE NOTE 3A 
A PLACES 


JG 

SEE NOTE 7 


fQISGOS lAVni 
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WIRING LEGEND 


TABLE I 


ca&le c lamp dp 

BART NO. |PIA REF 

~IOC0220 - 13 T 3/32 


am -1 _I_I_ 

t 

All-* Tj9 i .02 



XL NOTE 



SEC. NOTE 36 s " 


SIX NOTE 4 



CiZ)— 

SEE NOTE SA^ 


ca)-— 

Kt NOTE 3A 


_Lj^eCIJuL/ ffT f*q 

Hffg 


XE>r 

SEE NOTE SO 
2. PEACE*. 




NOTESt 

I. INTfRPRIT 0RAWIM6 IN ACCORDANCE. WITH MM.-D-70127. 

Z. 

9 SCREW TQROUE REQUIREMENTS ± 7 % 

A. ao IN- L-B 

B. 9.5 IN-LB 

C. 2.0 IN’ LB AT FINAL. StATlNE, NOT TO EXCEED 1.0 IN- LI 
Q INSTALL flNSE* TIQHT 

E. 4.6 IN-LB . 


WHILE INSASINQ PINS. 


(fa) for -on AND-ocr 

CONFIGURATION 

BEE NOTE 6 


SEE NOTE 3 E 


4 APPLY A thin FILM of item r»^OR®TO CONTACT SURFACF. BETWEEN ITEM (T) AND ITEMS 

AJNP(SC^ ,BE.TVgC.Y.N vTtKAra) AND ITEM 
BETWEEN ITEM (Tj AND ITEM (*) AMO BETWEEN \TEM (g) ANOVTGIVUgg) 

5 SOLDER PER NO 1002071 

X CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER ND1002032 

T RESISTORS TO BE SELECTED PROM TABLE II r «lR APPLICABLE SPECIFICATION PER NASA DWG 2018601 EXCEPT RS (BEE NOTE ll) 
A ITEM (23) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAM.P TO PREVENT CABLE 
MOVEMENT , BUT MUST NOT PINCH WIRES 

a mark CHARACTERS Hl&M, COLOR BLACK, AT LOCATIONS SHOWN PER NDlOOEOlS 
IOu 


12. R6 SHALL BE ITEM^ F0R-0» I .CONFIGURATOR OF THIS ASSY. 

IS. SHOWN FOR INSTALLATION INFORMATION ONLV. SEL NASA DWG 2018601 FOR APPLICABLE PART NO. & QUANTITY. 

14. TAPB (SO) SMALL BE.USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS *4 THE CABLE CLAMP. 

15. PIP PREAMP If* 2021247-Oil MAT BE USED IN PLACE OF F/H 2007060-021. 


SEE NOTE 6 


2018605 1az!H 



■- "k V 

*st ^ 

























































































_*UJl_ 


ICC NOTE 3A 
JPLACES 




SEE NOTE y 
9 PLACES 


» NOTE 9A 
i 9 PLACES 


I AW I REPLACES REV AV WlTHOOTfS Miw .| 
ICHANGE PPB TDM c-, 


I AY iREVISLD PER TDRR 49712 |‘£! c | 


|AZ jREVISED PER TDRR338S7| eA ^l^ 


• ® 1 • • 


©.© \i ^ 

yp© •) 


-(H) 

SEE NOTE 4 



V5C^7 

SEE NOTE IS 


SEE NOTE 3% 

*. PLACES 


SEE NOTE ft 



MS) 

SEE NOTE 9A 


h 

iu 

*i i 




SEE NOTE SA 
ft PLACE'S 



SEE NOTE SS 

a places 


SEE NOTE II 3 - 

set NOTE H Ml VR 


SEE NOTE ft TYP- 



see NOTE 9A 
2 PLACES 


SEE NOTE 3A 
IE PLACES 


- 1010928-184- _ 

- 20070*0-Q21 _ 

A/ft MIL 1-1 SI2ft TYPE "ACT 8 

- 1001468-* 

- MIL-1 8660 SEE NOTE 4 
I 2018838 

I 2Q I 8837 

- 1 011625- IS, _ 

I 101092 ft-2ft5 

- 2QI&1S0-0) \ 

- 2.016660 

— 2.QQYVYE-ON _ 

— 3016623-2 _ 

2Q>6626 -Oil _ 

— 2016626 

— 2016620.-O M_ 

— 3 QI 6 B 24 -QU _ 

— 'ZQiB62.V-cm_ 


RESISTOR, R2 _ 

PIP PREAMP ASSEMBLY _ 41 

TAPft, ADH .ELBC. PRESS StNfttTlVC ftO 

SCREW, HEX, SOC. HO SELF- LOCKING Sft 
GREASE,SLlCONE DOpCORMNG N04 58 

BRACKET. CONN 34 PIN ‘5T~ 

BRACKET. CONN 44 PIN " _ 56 

.SCRE W HEX SCC HO SELF LOCKING 55 
resistor fixed _221 

HOOVNO STABLE MEM6ER 5ft 

SHI ELD thermostat ~zz~ 

SLOWER CONTROL MOO ASSY SI 

SHIM SLOWER CONT THERMO ~S5" 
THERMO# HTR ASSY BLOWER CONT 40 
WIRING HARNESS'A* STABLE M EMKl 4% 
T HERMO# HTR ASSY T E MP C ONT ftT ' 

thermo# htr ass y temp alarm o 5 44 

THERMO # HTR ASSY TEMP ALARM HI 4ft 


V 


I SCREW-.BUT. Hg.SPL.SOC.SELF-LOCWNft | 4ft I 


E P, CLASS 2 TAPE .NYLON. WAXED 


set NOTE 9ft\ \ SEE NOTE 4 
2 PLACES \ \ 


SEE NOTE || 


<S7) /—SEE NOTE ft TYP 


— A/R IOQ467S SEE NOTE 4 SILICONE COMPOUND THERMQ. ~g~ 

J_ J_ _S_ MSI57S5-BQ2 _ WASHER , FLAT, METAL . ROUND’ ~W 

* Msi57ft5 - 70 s _ washer ,flat, metal .round 34 

2 2 3 IOIIC.25-H _SCREW,HEX ,SOC. MD.,SELF-LOCKIN* "TT fV 

1*-. ^ IQl 1425-ft _SCREW, HEX.,SOC. HD..SELF-LOCKINO ~34~ ° 


SEE NOTE 9D 
2 PLACES 

-G*> 

2 PLACES 


. SEE NOTE 4 


SEE NOTE SB 
2PLACES 



|gr)s6RNOTM 



6 1001466 - IQ 

9 1001*66-7 

3 ~lOOlA66-4 


SCREW, HEX.,SOC. HOl,SELF-LOCKING 1j~ 
SCREW, HEX.,SOC. H D., SELF-LOCKING 5T" 
SCREW. HEX.,SOC. HD .SELF -LOCKING ~ SO 


I 35 I 331 33 17001400-4 


5 1001466 - 3 _ 

V 2 1001466-2 _ 

I 1001*66 - I _ 

8 100022 s _ 

8 1000220-SEE NOTE 6 

I 2QI67S4 _ 

S 1001400-1 


SCREW. hEX.,SQC.mD..SELF-LOCKING g 
SCREW, HEX.,SOC. HD.,SELF -L0CKIN6 , 27 
SCREW, HEX.,SOC. HQ.,SELF - LOCKING H 
SCREW. HEX.,SOC. HD., SELF-LOCKING 25 

WASHER,CABLE CLAMP _ ei~ 

CLAMP, CABLE ~l$~ 

WIR\N4 HARNESS >* STABLE- MtMftER 22~ 
TERMINAL, INSULATED ~lT 


SEE NOTE IA 
4 PLACES 


2QI677B _ _ 

2016774 _ 

1010326 - SEE NOTE 7 

IQOiaerS _ 

2016441 _ 

2016437 _ 

2016434 _ 

2016435 _ 

2007171-on _ 

2007044-011 _ 

2007 >7Q-QU _ 

2007013-011 _ , 

2007040 -Ol I_ 


Clamp, thermostat 
clamp, thermostat 
RESISTOR , Rl,R2.R3,R4,R5.R4.R3#Rg 

THERMOSTAT , SAFETY | _ 

~MTR. ASS*Y, STABLE MEMBER 
THERMO. # HTR. AS SlY. TEMP CONTROL 

thermo, assn-, temp, alarm . 

Thermo. ( htr. a>sv blo. control ~~ 

BLO. CONTROL MODULE AftsV 
TEMP CONTROL MODULE ASSW. 

temp, 'alarm module ass*y. 
DUCQSYN TRANSFORMER ASS’Y. 

PIP PREAMP ASS’Yl 


clamp.split.gyro ~ 

' HTR. e TAPERED MOUNT ASSW. 


denote, v-ft 


| HOUSING STABLE MEMBER 


tsn- 


dD-f 

SEE NOTE 6 


SEE NOTE 9ft I 


|03i 1021 on 1 

uhuss OTMtwwf sKcmco III f 

MANSIONS MK M MCMCS 'WT NUWKMTA TION UM 

TOUIUNCa ON w ■ *^m. 


manned spacecraft center 

_HOUSTON. TUM 


set NOTE 7 


STABLE member 
ASSEMBLY 


■'016605 AZ 



./180230 I J I 2018405 



, 1 . \ 
%< I 


-F. ''A I I) 

• I . 

I | 


Haul 
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WIRING LEGEND 


TABLE I 

_cable CLAM P Q£) 

BART NQ. ToiA REF 

IOC 0220 - 13 f S/32 


TABLE U 




notes* 

1. INTERPRET DRAWING M ACCORDANCE. WITH MIL-D- 70127 . 

2. 

1 SCREW TQROUB REQUIREMENT* ± 7 % 

A. 5.0 IN- l_B 
8 . 9.5 IN-US 

C. 2.0 IN’ LB AT FINAL MATING, NOT TO KXClftD 1.0 IN-LB WHILE «NGAGING PINS. 
01 INSTALL FlNGM TlQHT 
C. 4 .G IN-LB 


® 0 *®TO CONT /y:T SURFACE BETWEEN ITEM CD AND .TEMS 


4 ' L ^L° ,: ,TEM ®0*®TO CONTACT SURFACE. BETWEEN ITEMCD AND ITEMS 

CJLXJ?XD.®£DGI).@^ AND® ,^tTSNET.N 7fE*^CD ITEM f§Y 

BETWEEN ITEM (3j AND ITENiTD feETCNNEEV* VTEM (a 5) ANOVTEMfSOJ 

5 SOLDER PER ND1002071 — v - 5 * 

G CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER NDI002032 

7. RESISTORS TO BE SELECTED FROM TABLE II APPLICABLE SPECIFICATION PER NASA DWG ZOIBGOI EXCEPT R6 (*CJ- wort »\ 

6 ITEM (23) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE EXCEPT R« (BEE NOTE IE) 

MOVEMENT , BUT MUST NOT PINCH WIRES 

S MARK CHARACTERS jS high, COLOR BLACK, AT LOCATIONS SHOWN PER NDl0O2OlS 
10. 



12. »6 SHALL BE ITEM^ FOR-OI I CONFIGURAT ON OF THIS ASSY. 

•S. SHOWN FOR INSTALLATION INFORMATION ONLV. 5LL NASA DWG 20.BG0I FOR APPLICABLE PART NO. 1 QUANTITY 

14. TAPE (So) SMALL BK.UGBD AS RBOUIRBO TO RESTRICT MOVEMENT Of THE HARNESS Wt THE CABLE CLAMP. 

15. PIP PREAMP ffn 2021249-ON MAY K USE© IN PLACE OF P/N 2007040-021. 
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SEE NOTE 31k 
3 PLACE* 


-<M) 

\ Ml NOTE SA 

\ s places 


aw replaces rev av without 6 . 

_ CHANGE P ER -DM 33 582 €7 V 

At_ REVISED PER TDRR 34712 ' f?* ^ 

AZ REVISE D PER TDRR 336571* a ^M j - 
BA REVISE 


rs ii 
gsal 

ii-HH.Lt:»-nuraeggal 





VRcry 

SEE NOTE O 


<w 

SEE NOTE 8 
SEE NOTES! 


SEE MOTE SO 
2 PLACES 


SEE NOTE T 





-<S^ 

V EEC NOTE 4 


- SEE NOTE ON 
* PLACE* 



SEE NOTE EE 

2. places 


ue NOTE IS 
ME NOTE H 


ij 


SEE NOTE SA 
2 PLACES 


SEE NOTE % TYP- 


— IQIC928 - 184- _ 

— 2007040-QEl _ 

A/R ME 1-15126 TYPE "ACT" 

— ioo*40e-» 

~ MIL-1 8660 SEE NOTE 4 
I 2018838 
I 2018837 

— 1011625-15. 

I "*010926-265 

— 2.0167*0-0)* 

— Ho\66SO 

— EocrrrTE-on _ 

— 20*6623-2 _ 

—~ 20*6625 -Oil _ 

— 20*6628 _ ,, 

— 2Q\b62<; Q U_ 

— 2Qi6624-Cm _ 

— TOISRZS-ou_ 


PES>STOP , R2 ~ 

P*P PREAMP ASSEMBLY _ 

TAP8.ADH.tlgC.PRESS SSNSITlVf 
SCREW, HEX, S OC HO SELF - LO CKING 
GREAS E, St.IC O NE OOPCQRNNG NQ4 
BRACKET, CONN 34 PIN ' 

BRACKET. CONN 44 PIN 


[919IS | 10*068* -iS 


--RESi^Tg TTiKED 

hoovhg stable tvyEMSER _ 

SHIELD THERMOSTAT 
_ SLOWER CON TROL MOO ASSY 

, shim slower cont tmermo 
thermo mtr assy blower cont 
‘ WRING HARNESS V S T ABLE ME Will 
. THER MO HTR ASSY T EMP CONT 
TNERMOjwTR ASSY TEM P ALA RM tS 
THERMO, t HTR ASST TEMP ALARM SI 

' SCREW;BUT. HOl.SPL.SOC.SEEF-LOQ<JN6~ 


SEE NOTE »• 

HID 



SEE NOTE SB 


T 57) /—SEE NOTE S TYP 



. SEE NOTE 4 



■isa 


09 XIEJ 

SEE NOTE 7 




- — A/R *00407% SEE NOTE 4 

2 ' t & MS I S7S5-OOE _ 

8 ^ 8 6 MSI578S-7QS _ 

t L 2 S *011025-** _ 

It EZ IQ >011425-% 

3131 HI 10 0*400 - IQ 

_»_3 S *001*60-7 _ 

3 3 3 *00*400-4 _ 

1j'~33"33~ 700*400-4 
7 7 9 100*460-3 _ 

14- is iZ *oo»4oo -t _" 

- _I *00*400 - | _ 

" 8 8 IOOQ22S _ 

~T" 8_8 *000220-SEE NOTE O 

- - * 2QIQTS4 _ 

3 3 3 100*400-* _ 


E P. CLASP 2 TAPE .NYLON. WAXED 


S*L*CONE COMPOUND THERMQ. 
WASHER , FLAT. METAL , ROUND~~ E 
WASHER,FLAT, METAL .ROUND 1 

SCREW.HEX ,SQC. HD.,SELF -LOCKIN6 
SCREW. HEX.,SQC. HD..SELF- LOCK1N4 

SCREW, HEX..SQC. HD,SELF-LOCKING * 
SCREW, HE X. ,SQC. H O., SELF - LOCKING 
SCREW. HEX.,SQC. HD.SELF -L0CKIN6 

SCREW. HEX.,SQC. MD..SELF- LOCK*N6~ 
SCREW, HEX.,SQC. HD. .SELF - LOCKING 
SCREW, HEX..SQC- HD-,SELF - LOCKING 
SCREW, HEX., SQC .Ha, SELF-LOCKING 
WASHER.CABLE CLAMP 

CLAMP, CASLE _ 

WlR'Ntt HARNESS *A* STABLE, MEMBER 
TERMINAL. INSULATED 




NOTE 38 

•*.*483 


W& ooa 


20*6770 _ 

20*6774 _ 

IOIOS2Q - SEE NOTE 7 

iQQiaos _ 

20*644* _ 

2016637 _ 

2016634 _ 

2016435 ___ 

200717*-0*1 _ 

2007044-0*1 _ 

2007 >70-OH _ 

2007Q*S-0II _ 

2007040-0*1_ 


(«w 

SEE NOTE 6 

(zS)—I 

SEE NOTE 88 I 

d±> J 


-<») 

SEE NOTE 4 



Clamp, thermostat 
CLAMP. THERMOSTAT 
. RESISTOR ,Rl,R2.R3 > R4,RS t R4.RS#CQ 
THERMOSTAT , SAFETY* - 
HTR. ASSV STABLE MEMBER 
THERMO, e HTR AS S!Y. TEMP CONTRqT"" 
T HERMO. ASSV, TEMP.~ALARM~" 1 

THERMO t HTR. A%3»Y. 6L0. CONTROL | 
Bud! CONTROL MODULE ASS’Y. | 

TEMP CONTROL MODULE ASS’Y. 1 
TEMP, ALARM MOQUlE ASS’Y. | 

OUCOSYN transformer ass'y. 

P*P PREAMP ASS*Y. 

CLAMP.3PLIT.GYR0 ' 

HTR. | TAPERED MOUNT ASS*Y. 

HOUSING STABLE MEMBER 


MANNED SPACECRAFT CENTER 

KOWTOW. Tim _ 

STABLE MEMBER 
ASSEMBLY 


12016604 IDL 20*6601 


>01*605 »£- 


j[ 2018605 
































































































, 3EP_ACES REV AV WITHOUT CHAH&E 
PER TORR 33582 


AY 


REVISION STATUS CHANGED 




AZ REVISION STATUS CHANGED 
BA REVISION STATUS CHANGED 


8 Ac* 


5 * 



i 


COMF\GURA.T\ON 



HMM R.G.S. MU I 



STABLE MEMBER 
ASSEMBLY 























































6 


















<a> 

ZLl NOTE 4 


SEE NOTE 4 


S) 

SEE NOTE 14 



S" 

~RW.—'M-tilrt 


L <D 

SEE MOTE 4 

T\*tsJ 

SET NOTE II 

—(se) 

SEE NOTE 4 


-<23) for *on and- 02 i 
CONFIGURATION 
SEE NOTE 6 


SEE NOTE 3E 


/ SEE NOTE 14 
/ 3 PEACES 


SEE NOTE 34 / SEE NOTE 34 

I 3 PLACES / 3 PLACES 


SEE NOTE 4 


a> m 


(E)~r~ 

SEE NOTE O 1 

(g) - 

SEE NOTE » 


SEE MOTE 9 TYP- 


(«>-| 

XC NOTE e f 

<SH 


SEE NOTE 3A 
Z PLACES 


-Q23) 

SEE NOTE 8 

-© 

SEE NOTE BE 



SEE NOTE IS 


“(23) 

SEE NOTE • 
SEE NOTE SE 


SEE NOTE S% 
Z PLACES 


-GD 

SEE NOTE S 


SFE NOTE IS 

H® 

Stt NOTE * 


y SEE NOTE 4 


'G^Uq\ 
/ r A' 





SEE NOTE S4 
S PLACES 



SEE NOTE 4 



sf3s 


SEE NOTE S8 
Z PLACES 




SEE NOTE 34 
2 PLACES 


JoO OOOOi 


s> 

SEE NOTE 34 
12 PL4CES 


r BKVTC %U' \ Ere El 


SEE NOTE Sft 
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I. AiTfRRRIT ORAWIM® M ACCORDANCE WITH MC-0-7D117. 

1. 
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A 5.0 IN- i_B 
•• 9.9 IN-LO 

e 2.0 IN* L» AT PINAL MATIN®, NOT TO BICICO I.CL IN- LB WHILE «N6A®»N® PINS. 
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* mark characters j2 w ‘<» h .COLOR slack, at locations Shown per ndi0020is 
10 - 


12. R4 SHALL BE ITEM^ FOR-OI I CONPIGL'RAT ON OF THIS ASSV. 

15. SHOWN FDR INSTALLATION INFORMATION ONLY. SEE NASA DWG 2016*01 FOR APPLICABLE PART NO l QUANTITY 
14. TAPB ® SHALL M.USBD AS REQUIRED TO RESTRICT MOVEMENT OF j m HARNESS M THE CABLE CLAMP. 
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IN TNt A4 02 AS POSITION ONLY. PIP P*€A*P P/n 1021249-031 AMY 02 US£D IN 
PCAC2 02 P/N 2007040-021 NY JM2 A4 POSITION ONLY. 
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U INTfRRftIT DRAWIM* M ACCORDANCE WITH MB.-0-70327. 

2 . 

3 SCREW TQROU1 REQWRiMtNTB ±7% 

A. 5.0 IN- l_B 

B. 9.5 IN-LB 

c. 2.0 IN’ LB AT FINAL SSATtNB, NOT TO BXClfD IN- LB WHILS B 4 BABIN* PINS. 

A INSTALL FIN4CR TKIHT 

t. 4.B IN-L0 
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3, SOLDER PER NO 1002071, EXCEPT SEE NOTE I*. 
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T RESISTORS TO BE SELECTED FROM TABLE H ^R APPLICABLE 'SPECIF\CKV\ON PER NASA DWG EOIBBOI EXCEPT RE (BEE NOTE 12.) 
& ITEM (23) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT , BUT MUST NOT PINCH WIRES 
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12. R6 SHALL BE ITEM0 FOR-d I CONFIGURAT OR OF THIS ASSY. 

IS. SHOWN FOP INSTALLATION INFORMATION ONLY. SEL NASA DWG 2010601 FOR APPLICABLE PART NO. & QUANTITY. 
14. TAPE (55) SMALL BE. US ED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS « THE CABLE CLAMP. 

ft. FOR-031 455 Y. PIP PREAMP PN 202I264-0M MAY BE USED IN PLACE OF PN 2007060-021. 

FOP-041 ASSY. PIP PREAMP PN2021264-021 MAY BE USED IN PLACE OF PN 2007060-021 
IN TNt A4 Of A5 POSITION ONLY. PIP PPCAMP P/n 2021269-031 MAY BC USCD IN 
PLACf OP P/N 9007060-021 IN INC A6 POSITION ONLY* 

*. ANTl-WlCKING TOOLS SHALL BE USED IN ACCORDANCE WITH ND 1002071. WICKING SHALL BE 
LIMITED TO ENABLE IDENTIFICATION OF THE EXTERIOR CONTOUR OF THE STRANDS . 
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rsr 

3 

3 

— 


2007040-021 

PIP PREAMP ASSEMBLY 

41 

A/R 


VR 


MfeMl'Ce TYPE "ACT" 

TAP1 % ADH.CLCC. PRESS SMSITIVC 

*0 

6 

6 

6 


100*48-» 

SCREW, HLX, SOC. HO SELF-LOCKING 

59 

A/R 

A/R 

A/R 

— 

MN. I 8660 SEE NOTE 4 

GREASE.SLICONE DOPCORNMG NQ4 

38 

1 

1 


i 

206638 

BRACKET, CONN 34 PM 

57 

1 

1 


i 

20*6837 

BRACKET. CONN. 44 PIN 

36 

1 

1 

1 

— 

10*1625-15 , 

SCREW HEX SCC HD SELF LOCKMG 

■S3 

— 


— 

_l_ 

*010928-288 

RESISTOR fiked —™ 


1 

1 

1 


6016750-OJ \ 

HOO%JNG STABLE. fi*tM6tR 

56 

1 

1 

1 

— 

20\S6S0 

SHIELD THE.RMOSTAT 

52 

1 

I 

1 

— 

2007172-OH 

SLOWER CONTROL. MOO ASSY 

SI 


1 

1 

— 

2016625-2 

SHIM SLOWER CONT THERMO 

siT 

1 

i 

, 1 

— _ 

2016825 -OH 

THERMO i HTR ASSY BLOWER CONT 

46 

1 

t 

1 . 

— 

20**626 

WIRING HARNESS 'A’ STABLE MEMBER 

49 

1 

i 

i 

— 

20* 6626.-OU 

THERMO#HTR ASSY TEMP CONT 

4T< 

4* 

1 

i 

I 

— 

20*6624 -QH 

THERMO# HTR ASSY TEMP ALARM OS 

1 

_ i 

i 

- 

2016625-OU 

THERMO# HTR ASST TEMP ALARM HI 

46 








9 

JL 

T 

s 

0*0691 -« 

SCREW; BUT. HOi.5PL. SOC. SELF-UOQMN* 

48 






















A/R 


£8 

A/R 

M*C-T-rrT^YPE P. CLA652 

TAPE. .NYLON. WAXED 

89 

— 

— 


a/r 

*00*875 562 NOTE 6 

SILICONE COMPOUND THERMO. 

* 

2 

~2~ 

2 

2 

M5I5755 - 802 

WASHER , FLAT, METAL , ROUND X 


8 

V 

6 

6 

M5I5756-70S 

WASHER .FLAT, METAL .ROUND 

34 

2 

2 

*T 1 

3 

011*25-1* 

SCREW.HEX.,SOC. MO.,SELF -LOCKING 

9S 

22 

22 

I? 

IB 

*0*1*25-% 

SCREW, HEX..SOC. HO,SELF - LOCKING 

34 








2 

a 

2 


*00*488-0 

SCREW, HEX.,SOC. HO,SELF- LOCKING 

32 

3 

9 

3 

9 

001486-7 

SCREW, HEX.,SOC. HD.,SELF - LOCKING 

S* 

3 

3 

3 


00(488-* 

SCREW, HEX.,SOC. HD .SELF -LOCKING 

30 








33 

33 

1? 

33 

7001488-4 

SCREW. HEX.,SOC. HD .SELF - LOCKING 

26 

7 

7 

7 

S 

1001468- 3 

SCREW, HEX.,SOC. HD..SELF -LOCKING 

27 

14 

14 

IS 

*2. 

1001488-2 

SCREW, HEX..SOC. HD..SELF - LOCKING 

ter 

— 

_x_ 

‘ - 

1 

001488-1 

SCREW, HEX..SOC.HD,SELF-LOCKtN* 

25 

7 



J_ 

1000223 

WASHER,CABLE CLAMP 

24 

7 

31 

8 

8 

1000220-SEE NOTE 6 

CLAMP, CABLE 

23 

— 


— 

i 

201675* 

WIRING HARNESS >* STABLE. MEMBER 

22 

3 

~3~ 

3 

3 

*001*00-1 

TERMINAL, INSULATED 

2* 















l 

1 

1 

1 

20*6776 

CL AMP, THER MOST AT 

IB - 

l 

i 

1 

1 

20*677* 

CLAMP. THERMOSTAT 

IT 

7 

7 

8 

S 

1010528 - 566 NOTE 7 

RESISTOR ,Rt,R2.R3,R4,RS,R*.RS#R* 

I* - 

2 

2 

2 

2 

*00*486 

THERMOSTAT , SAFETY. - 1 

•5 . 


2 

2 

2 

20*6*4* 

HTR. ASS*Y. stable member 

14 

— 

— 

-T- 

1 

2016*37 

THERMO. # HTR. ASST. TEMP CONTROL 

13 

- 

- 

— 

1 

2016*3* 

thermo. assS’, temp, alarm 

12 

— 

— 

— 

1 

2016*35 

THERMO# HTR. A%S*Y. SCO. CONTROL 

II 

— 

— 

— 

I 

2007171-0*1 

8*0. CONTROL MODULE ASS’Y. 

10 

1 

l 

1 

1 

20070*4-0*1 

TEMP CONTROL MOOULE ASS’Y. 

9 ' 

1 

1 

1 

1 

2007*70-0*1 

TEMP. ALARM MOOULE ASS’Y. 

6 . 

1 

1 

1 

1 

2007015-011 

DUCOSYN TRANSFORMER ASS’Y. 

7 

— 

— 

3 

3 

20070*0 -Ol 1 

PIP PREAMP ASS’Y. 

6 



~ 




3 

IT 


3 

20*6620 

CLAMP, SPLIT, GYRO 

4 ■ 

3 

3 

3 

3 

20*6741 

HTR. | TAPERED MOUNT ASST. 

3 








— 

~ 

— 

1 

20*6750 

HOUSING STABLE MEMBER 

“T 

QTY 

RE09 

an 

4% 

qfnr 

wqo 

AMT 0* 

■CNTOTMa NO. 

NOMCNCIATUM OR 

ocaawnoN 

RNO 

NO 

041 1031 

021 

Oil 

UST Of MATERIALS 

-OTT-1---—---— 




00 wot «am mm 


om*m R.G.S. a 


3 E 








MANNED SPACECRAFT CENTER 


STABLE MEMBER 
ASSEMBLY 

[cHTSSnET 


80230 

IC^t I / 1 


2018605 


|»«T | Ql , 


B- 




•X 























































































































15036 © 











































I SOWP 02 I 





li 


WIRING LEGEND 


"COND. 

NGl 

FROM 

7C 

STRIP 

TIN 

i-1 

i - 2 

h 44- RED 

AIO-I 

.13* 

.02 

"yes I 

AB-RED 

AlC-2 

1 

. 


2-7 

AB-ftUJ 

■^IQ-S 

~T~~ 



2-2~j 

[ A ? * ftcy 

) At-* 





3- 1 

. A% - RED ~ 

A 1 1 - 1 ~ 





3*2 

| AS - RED 

All -£ 





‘ A- 1 ' 

AS - SLL 

_AII-B 




; 

"a-s" 

! AS - BL J 

All -4 

JB t 

.02 



8 



I 


TABLE IT 

RECTORS RlR^R^RA.RS.R&.R^£R\0 

I PART NO 

POLUEXL 

| part NO 

valjEtl 

1 IOIOS2.B-QW7 

l.O 

|iOlO*2B-2S4 

AB2 


-VIA 

l.S 


•2*4. 

AS.B 


-l2G 

2.0 


-2SB 

47 * 


-l*G 

2 SS 


-2GO 

A** 


-IAS 

¥ot 


-2G3 

SS G 


-IAS 

S.4S 


-2GS 

SG.2 


-IS* 

4.02 


-2GB 

GOA 


-IS* 

AA2 


-271 

GA* 


-IGA 

4.SS 


-21 ft 

GB.I 


-IC% 

__5^> 


*274 

GS * 


-172. 

G.04 


-217 

ISO 


-ns 

CSS 


-2BO 

BO-G 


-ISA 

B OG 


•2*2 

*4 S 


-IBS 

SOS 


-2BS 

SOS 


-IS* 

VO O 


-2BT 

*SS 


-1ST 

no 


-2BS 

too 


-201 

12 1 


-2*2 

107 


-204 

iVO 


-M 

IIS 


-207 

lA.O 


-2*7 

121 


-2.10 

IS.O 


-ftOO 

ISO 


-21* 

IG2 


-SOS 

140 


-21* 

IG-S 


-SOS 

IG2 


-2IB 

IS-2 


-S'2 

174 


-•2.1.0 

IS.I 


-BIG 

»*l 


-222 

20.0 


-S20 

2iO 


-22G 

22.1 


-S2G 

2 AS 


-22* 

Iv 7 


-3*2 

2BO 


-2Si 

24.0 


-SSG 

BOS 


-23* 

2G.I 


-SAO 

SAO 


-2SG 

2BO 


-BAA 

S7A 


-Z*B 

20. A 


-S4S 

~TTT~ 


-ZAO 

BOB 


-SG2 

S7G 


-242 

32.4 


-SG* 

GBI 


. -w 

340 


i -SB* 

"io26.. 


1 -2AB 

37.A 

IOC 

S2G -AOO 

i4BO 

I 1010*2% -ESI 

AO.Z 



TABLE I | 

cable cla» 

BART NO. 1 

ap (zT) 

DIA REF 

toco 

220 -19 
* - 4. 

5/32 

V»G 

7/32 


-14 


- 5 

•/A 


-15 


- o 

V* 


- Km 

«l/sif 

— 

- 7 

[Z Vs 

- 17 

•T/*T~ 


- B 

7/lG 


-IB 

«/32T 

n 

-nr 

•7* 

17/32 


-o 

V'G 


-11 

iS/32 

1 000220-12 1 

zmz 



7 


C 



z 


B 


motes t 

I. MTBRPRfT ORAWIN4 M ACCONftANCft MATH MR.-O-70M7. 

Z. 

9 BCRBW 7QR0UB MQUMiMBMTft ± 1 % 

A. 9.0 IN- lb 

ft 9.5 in-lB 

e. 2.0 IN- US AT FINAL MATING, MOT TO ftaClCD 141 IN- LB WHIM VMGAGING PINS, 
ft INSTALL FlNGM TIGHT 
ft. 4.G IN-LB 

4 apply a thin r»LM Of ITEM (3e) op(Sfl)TQ contact surfacfl between iTEM(T) and item* 

ano(s<^ ,be.7vmr.s.n w (H l) and item (T) • 

BETWEEN ITEM ( 3 ) AND ITEM (4 ) AND ftETWltN TTS.M (5*j) AND TV EM (*S) 
ft SOLDER PEA NO 1002071, EXCEPT SEE NOTE 14. 

ft CON DOC TOP* WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER 14)1002032 

7. RESISTORS TO BE SELECTED FROM TABLE S r -R APPLICABLE SPECIFICATION PER NASA DWG 20IBG0I EXCEPT Rft (GCJft NOTE 12.) 
ft ITEM (23) TO BE SELECTED f ROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT, but MUST NOT PINCH WIRES 

ft MARK CHARACTERS j® HIGH, COLOR BLACK, AT LOCATIONS SHOWN PER NDlOOEOlS 



I 


12. R6 SHALL BE ITEM0 FOR-01 I CONFIGURAT OR OF THIS ASSY. 

IS. SHOWN POP INSTALLATION INFORMATION ONLY. BEE NASA OWG 2018401 FOR APPLICABLE PART NO. t QUANTITY. 
^ ® 9HALL Bft.UGGD A9 RBQLRRBO TO RGSTRICT MOYIMGMTOF THE MAftMESG M THft CABLE CLAMP. 


#1. FOR -Oil A5SY. PIP PREAMP PN 20212*7-Oil MAY BE USED IN PLACE OF PN 20070F0-O2I. 

FQ* -041 j-0SiA8SY(S),PlP PP2AMP P/N 8021*89-021 A MY 81 U5£P IN PLACE 09 PN 8007080-08/. 
IN TMt 44 08 45 POSITION ONLY. PIP POCAMP P/N £021**9-031 4$4Y 3£ 4MCO IN 
PLAGC OF P/N 90070*0-09! M 79m AO POSITION ONLY* 

54. ANTI-WICKING TOOLS SHALL BE USED IN ACCORDANCE WITH NO 1002071 . KICKING SHALL BE 
LIMITED TO ENABLE IDENTIFICATION OF THE EXTERIOR CONTOUR OF THE STRANDS . 
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' *Ltl 




















































































*W REPLACES REV AV WITHOUT B M *y; 
_CHANGE P gR -MW 33 5G2 47 L 

AY RfVISiD P£R TOUR 9671* ^|j 

AZ REVISED P|R TORR 33857 1 *£*'h 
^ BA R EVISED PgR TORR 14021 

BB REVISED PER TDRW 34724 ‘fTM 
Be revised perT r>gnj4.7gy 
i^\0€yfuF~^lwiirM7^ 'uocri 
S£~*evt9eo *e» roe* serf? 7s 

AT L , 

€ BT 'REVISED Pfcg TSRg 36791 

&$\*£/IULQ W* TMKM7M+ ****£ *■ 


VEC MOTE *? 




SEE NOTE 7 


SEE NOTE SB 
2. PLACES 


SEE NOTE SA 
E PLACES 


z] 

1 

_ 


_ 

_ 


1 

1 

1 

- 

_ 


3 

3 

3 

- 

“I” 

AR 

« 

AR 

« 

A/R 

6 

fi£l 

4 

6 


AR 

1 

AR 

1 

A/R 

1 

1 

A/R 

1 

1 


1 

1 

1 

1 

1 

1 

1 

1 

l 

— 

- 

— 

— 

— 

1 

l 

1 

1 

1 

1 

— 

i 

1 

1 

m 1 

1 

— 

i 

7 

1 

1 

1 

— 

i 

i 

1 

1 

1 

— 

i 

i 

1 

1 

1 

— 

— 

— 

1 

1 

\ 

— 

i 

i 

1 

1 

1 

— 

i 

i 

1 

1 

1 

— 

* i 

i 

1 

1 

1 

- 

~9~ 

X 

9 

X 

-X 

9 

AR 

A?r 

A/n 

£* 

*K 

A/R 

a/r 

~2~ 

6 

Xj 

6 

2 

6 

T" 

X 

* 

6 

E 

6 



2 

2 

2 

6 

■“j 

~ZZ 

22 

«_ 

El 

IB 

2 


2 

"I” 

2 

6 

T 

3 

3 

9 

3 

9 

3 

3 

3 

3 

9 

9 

JL 

33“ 

^3 

39 

99 

99 

7 

7 

7 

7 

7 

a 

IS 

16 

14 

JX 

IS 

\2 

— 

— 

— 


— 

1 

T 

a 

~7~ 

7 

"T" 

"7“ 

"T“ 

X 

_JL 

• 

8 

1 

T 

~3~ 

3 

T 

9 

6 

"T~ 

i 

a 

1 

7 

l 

1 

7 

i 

i 

7 

"T" 

G 

l 

T 

2 

2 

2 

2 

2 

2 

X 

2 


2 

2 

2 

— 

-5- 

~ 



' 

-z - 

“Z“ 

_ 

"E“ 

— 

1 

i 

1 

i 

i 

1 

1 

1 

"T" 

3 

~l~ 

i 

T 

9 

1 

9 

~ 

~ 

3 

1 “ 

”F 

rr 

3 

3 

3 

3 

9" 

9 


2021401 _ WIRING HARNESS "A*, STABLE MEM €4 

2021397 WIRING HARNESS 'A, STABLE MEM S3 

1010928-164 _ RESISTOR, R2 " ' ~sF 

2007060-Q2I _ PIP PREAMP ASSEMBLY _ 41 

R MR.MS126 TYPE "ACT" TA PS.ADH.EUC.PRESS 6—StTlVl 40 

_ t oo> 4 44-4 _SCRE W, HEX , SOC. HO SELF-LOCKING SS 

_ I4L I S 660 SEE NOTE 4 G*£AS£,S4IC0NE OOpCORMNG NQ4~ 58~ 

_ 208856 _BRACKET, CONN 34 PM " 3T~ 

20*6837_ BRACKET. CONN. 44 PM 38~ 

L_ 101425- IS _SCREW H£x SOC HO C£LF LOCKMfc 55 


IOOV448-4 

MK. I 8 660 SEE NOTE 4 
2018838 

' 20*6837_ 

1011625 -IS 

' *010926-245. ~ 

2.oibtso-o< i 
2.QV6G9Q 

' EOO-MTE-QH _ 

" 2016629-2 _ 

' 2Qi6G25 OH _ 

20 1 68 24_ 

' 2QI6G2Q.-QU _ 

~ 20*6624 OH _ 

' 2016629-011_ 


HOMSiHO STABLE MEMBER _5B 

SH*ElP THERMOSTAT S2~ 

. GLOWER CONTROL MOO A*V« SI 

SHIM SLOWER PONT THERMO Su 

’’THERMOHT* ASSY BLOWER CONT 44 
' WIRING HARNESS V* S TABLE »AEMWR 4% 

_ THERMO# HTR ASST T EMP CO NT 47_ 
. T ilLRMQ j HT 8 ASSY TEMP AL A RM UP H» 
! THERMO # HTR PAST TEMP ALARMM 4G 

' SCREW-. BUT. HO..SPL.SOC.,StLF-LOQMHB~ »T 


A/WI MIL-T-713.TVPE P.CLASS g| TAPS .NYuON. WAXED 


M4 I S74S-4QE 

MSIS 74S-7QS 

JOIIOES-II 


WASHER , FLAT, METAL . ROUND >7 

washer,flat, metal ,round _r 

S CREW, HE*.,SOC HO.,SELF - LOCKING H 
SCREW, HE*.,SOC. H0..4ELF- LOCKIH4~ jT 

SCREW, HEX.,SOC. HQ,SELF- LOCKING jCT 
SCRE W,HEX.,SOC.HO..SElP -LOCKING SI 

SCREW,HEX.,SOC. HQ.SELF -LOCKING ~ 30 


001488-4 _ SCREW. HEX.,SOC. HQ..SCLF - LOCKING 26 

1001468 - 3 _ SCREW, MEX.,SOC.HP.,SElF -LOCKING 27 

100*488 -E _ SCREW, HEX..SOC. HQ,,SELF • LOCKING H 

«X»*GB - I _ SCREW, HEX .,SQC. HD, SELP-LOCKING 25 

*000226 _WAS HER,CABLE CLAMP _ 24 

1000220-SEE MOTE 8 CLAMP, CAGLE “t3~ 

2Ql87Sfc _ WIRING HARNESS *A~ STABLE MEMBER 22 

*OQ*GOO-l _ TERMINAL. INSULATED \\ 


I I 001466 - I 
| | 1000226 


2QIB77B _ 

20*B77G _ 

IOIOS28 - SEE NOTE 7 
100*405 _ 

20*64.41 _ 

80*8437 _ 

8QI6G9G _ 

8QI6G95 _ 

2007171-011 _ 

80Q7QG4-QU _ 

20Q7i7Q-0n _ 

2OO7QIS-0II _ 

8007060-0*1_ 


qty QTY grrv qty qtt oty QTr 

WOO WQO REQO FE.03 WtfS *e4« "MO 

07c Q4I 051 041 031 j02l Qu 


clamp, thermostat 

“clamp, thermostat _ 

RESISTOR ,Ri t R2,R3.R4,RS.R4.Rsfi^ 
thermostat , safety 
HTR ASSV STABLE MEMBER 
THERMO 6 htr as sVy. temp control 

t hermoTassN temp, alarm _ 

thermo t htr. a»s*v blo. control 

BUO. CONTROL MODULE ASS*Y. 

TEMP CONTROL MODULE ASSV 
T EMP. ALARM MOOLILE ASSWf 
OUCOSYN transformer ASS*Y. 

PIP PREAMP ASS*T. 

CLAMP. SPLIT, GYRO ” 

htr. I tapered mount ass*y. 

j HOUSING stable member 


manned spacecraft center 

STABLE MEMBER 
ASSEMBLY 


12016604 kn.?Ol6«M 


Tf, 80230 Jj 2018605 

liAtil ■: i . -—-r— 
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2018605 

















































































































R^>\STORS Ri.RZ^fH.RS.R^.R^£ R\0 




I IPgWUKSlB 







































































































































































ms^iis&as. 






































































<E) 


XI NOTt > 

t places 



SEE NOTE 7 


<E) 

SEE NOTE M 
t PLACES 


SEE NOTE 1 

m 

SEC NOTE SI 




-Oil CONF\<oU?U\TlON 
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! WIRING LEGEND 

C 2o?-| from 

r ^c 

STRIP 

TIN 

1 - I 1 AS - RED 

AO-I 

.IS* .02 

YES 

1-2 j A© -RED 1 

A 1C -2 

r 


2-1 : AB-BLL 

AtO-3 

r 


2-2 j AS - SLU 

A 1C -4 

|_ 

{ 

3- 1 AS - RED 

All - 1 


| 

3- 2 | AS - RED 

4- 1 AS - SLU “ 

All -t 

_1 

I 

All-3 ^ 

r 


’ 4-2 I AS - Bt-J 

All -4 

.» i .02 

_ 

YIS' 


r 

TABLE 

I . 1 

[ CABLE CLAMP (H) I 

I PART NOt 1 

DU* REF 

iIOC 0220 - *3 1 

s/32 


- 4 

V»c 


-•A 

, 7/32 


- 5 

1/4 


-15 

V32~ 


- % 

ViG 


-K. 



- 7 

3/ft 


- 17 

13/32 


- © 

V*G 


- IB 

15/32 


_-_S 

1/2 


-IB 

17/32 


-IQ ^ 

V»G 


-II 

IB, 32 

[ 000220-12 I 

Vft 




TA 




>OiOD2LS-raTl 




7 

3 

» 


10*0^2% -LSI 


A MT«*Mt«T ONAWIMS M ACCORDANCE MMTTM ML^TOUT. 

«. 

3 SCREW TQAOUft RBQUMIM*NT**7* 

A. 4.5 I*-LB 

ft. S.S IM-US 

C 2.0 »N- LB At P*|AL SCAT***, M9T TO BaUBD I.OL IN' LB WMLS BN BASINS PINS, 
ft MSTALL FlNSIft TlftHT 
ft. 4.S IN-Lft 

F. L5 IH-LB ATT FINAL SCATlNft^NftT TO CtfCCEO 1.0 IN-LB WHILE ENBA4IN4 PINS. 

4 APPLY A thin FILM OF item (3e)Qg (s*)TQ CONTACT SURFACF. BETWEEN ITEM(jZ) AND ITEMS 

<SNO > SEYSME-EM TtKA(j2L) XsNO ITEM CD - 

BETWEEN item (T) and ITEM ( 4 ) EETvNEEM HM (55) AMD ITEM (SQ) 
ft SOLOES PCS NO 1002071, EXCEPT SEE NOTE I*. 

ft CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER N0l002032 

7. RESISTORS to BE SELECTED PROM table S r w« APPLICABLE SPECIFIC NT\QN PER NASA DWG 20IBB0I EXCEPT RS (BCjL NOTE IE> 
ft ITEM (zs) TO BE SELECTED PROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT , BUT MUST NOT PINCH WIRES 

ft MARK CHARACTERS HIGH , COLOR BLACK , AT LOCATtONS SHOWN PER ND lOOEOlS 


12. RS SHALL BE ITEM ^ FOR -01 I CONTIGURAT ON OF THIS ASST 

IS. SHOWN POP INSTALLATION INFORMATION ONLY. SCL NASA DWG 20IB4CM FOR APPLICABLE. PART NO A QUANTITY. 
14. TAPft (8®) SHALL Bft.USftO AS RBOUIRBO TO RSSTRICT MOMtUBMTBF THE MANNUB M THC CA0LK CLAMP. 

If. R0S-93I ASST. PIP PREAMP PH 202lEA*-OM Bf USED IN PLACE OF PN 2OO70C0-O2I. 

F0P-O4l4©*4SS Yf^PlR RRfAAtp PAtOf/tftS-Ot/ MAT §t US9D IN OLACg OF PN 2007060-02/ 
tN T*t A4 09 A3 POSITION ONLY. PIP P*£AJ*P #N 903*999-09! MAY 39 ¥990 IN 
PLAC9 39 P/N 3307330-39! AN 7993 A3 303*7*03 ONLY* 

IB. ANTi-WlCXING TOOLS SHALL BC USCD IN ACCORDANCE WITH ND 1002071 . PICKING SHALL ftC 
UMCEO TO ENABLE IDENTIFICATION OF THE EXTERIOR CONTOUR OF THC STRANDS . 

IT. REVOVf. .2*-.26 FROV ALL UN TERMINATED LEADS Of ITEM 0); RESTRIP AND TIN PER 
202i3f7; SOLDER PER ND 1002071. 
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TABLE I 1 

CAB 

RAF 

ile clamp dD 

IT NO. 

DIA REF 

JOC o 

220 - IS 

- 4 

-14 

- 3 

i 5/32 
V'4 

-w= 

“ Va r~ 

VKi 

— 

_ _ 


- Km 

«'/32 

izi 

- 1 

l 3/B 

b>i} 

.3/32 

7/lG 

""w7si ' 

_._i 

-IB 1 


- s ] 

-IS 

1/2 

17/32 

_ -IQ __ 

V'G 

i 

1 - 11 

•S/32 

1 1000220 -12 

.ya 


RtS\STORS Ri.R 


>KRT NtQ 

>QiOS2.*- ovr 


value 

_c© 

_us 


-v2G 

-fs* 

-X4S 

-I4S 

-tss 

-tss 

-iqa 

-igb 

-H2 

-HS 

-IBS 

-tSS 

•>r>T 

-2ot 

-204 

-2QT 

- 2\0 

“TTtT 


20 
2 * 
20 
24 

4.0 

_44 

4.2 

"s* 

lo 

LS 

_8 O 
20* 
to o 
no 
_V2j 
_JV 
>4,< 
*%. 
tO 2 



c 


B 


k NTIWW If P RAW W S M ACCOROANC4 WITH M4.-0-7DB27. 

1 

> screw tqrous rbquirurn7b*7% 

A. 4.5 IN-LB 
LIS IN -LB 

e. 2.0 IN- L» 4T FINAL SBATW44, MOT ID • act ID Ml IN- IS WMILS SN4A4IN4 PINS- 
A INSTALL PtN**R TIOMT 
«. 4.4 in-LA 

r. L5 IM-LB AT FINAL SCATIN^ NOT TO CVCCEO 1.0 IN-LB WHILE EN4A4IN6 FINS* 

4 APPLY A TWIN FILM OF iTEM (3*) OR (5i)TQ CONTACT SURFACE BETWEEN iTEM(jT) AND ITEMS 

fT>TTYTVT)yC»X i ^ * ND ® >BtYvnssN CD item d). 

BETWEEN ITEM (3) AND ITEM CL) fefcTv/yfctN TEM (*$) AND yT£N@ 

2 SOL DC* PEN NO I00E07I, EXCEPT BCE NOTE 14 . 

4 CON DOC TOPS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER ND100203 2 

1 BCSiSTORS TO BE SELECTED PROM T ABLE II ^-R APPLICABLE SPECIFICKTlON PER NASA DWG 20(4401 EXCEPT R4 (MJE. NOTE. It) 
4 ITEM (is) TO BE SELECTED PROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT , BUT MOST NOT PINCH WIRES 

4 MARK CHARACTERS HIGH , COLOR BLACK , AT LOCATIONS SHOWN PER NDI0O2OIS 
IO 


12 P4 SHALL BE ITEM0FOR-OM CONFIGL'RAT ON OF THIS ASSY. 

IS. SHOWN POP INSTALLATION INFORMATION ONLY. ILL NASA DUMB 2010401 FOP APPLICABLE PART NO. t QUANTITY. 
14. TAPC (gg) SHALL BB.U44D AS RfQWRtO TO RB STRICT MOVEMENT OF TNE HARNESS PTMI CA8LB CLAMP. 

it. FOR -031 ASSY »»P PREAMP PN 20212* Y-Oil MA V BE USED IN PLACE OF PN 2O070F0-O2I. 

F0P-O4»4-0*#4*SrfS),F»F PREAMP PPi 202/249-021 MAT 81 U5iD IN PLACE OF AW 1007080-08! 
m rot A4 at A5 position only, pi* posanp PfN tot/M-03* my so 4 tsoo in 

PiACO OP P/N 0007000-00! IN 7m AO POSITION ONLY, 

14. ANTl-WlCKING TOOLS SHALL BE USED IN ACCORDANCE PITH ND 1002071 . WICKING SMALL BE 
UM! r ED TO ENABLE IDENTIFICATION OF THE EXTERIOR CONTOUR OF THE fTRANDS . 

IT. REMOTE .£4-.24 FROM ALL UNTERMINATED LEADS OF ITEM RESTR'P AND TIN PER 
222!3f7; SOLDER PER ND 1002071. 
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L MTBRPRIT ORAWIMB M ACCORDANCE WITH MA.-O-70U7. 

L 

» SCREW TQMOUt fVQUN«Mt»*Tft*7« 

A. 4.5 IN-LB 

B, S.S N-lB 

C 2.0 IN- Lt AT PINAL MATIN*, NOT TO BICCBD 141 IN- LB WHILE M6ABIN4 PINS. 

A INSTALL Fin41* TIGHT 
t. 4.B IN-L0 

f. L5 IM'LB AT FINAL SEATIIMN0T TO EXCEEO 1.0 IN-LB WHILE EN4A6IN6 FINS. 

A apply A thin film of item £ 5 }OP®T 0 CONTACT SUPFACF. BETWEEN iTEM(T) AND ITEMS 

nmd ^, beyvng.x.n (a> *no hem q)-. 

BETWEEN ITEM (T) AND ITEM (4 ) fLND BETWEEN TIM (VS) AND \TEM@ 

\ SOLDER PE* NO 1002071 , EXCEPT SEE NOTE 14. 

C CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER NDIOOEOS2 

T. RESISTORS TO BE SELECTED FROM taBLE II ^R APPLICABLE SPEC\F\CKT\QN PER NASA DWG EOIBCOI EXCEPT fit (SEE NOTE It) 
& ITEM (FT) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT , BUT MUST NOT PINCH WIRES 

S MARK CHARACTERS HIGH, COLOR BLACK , AT LOCATONS SHOWN PER NO lOOEOtS 

IO. 


12 Rt SHALL K ITEM0FOR-OM CTNPKiURAT ON OF THIS ASST. 

IS. SHOWN FOR INSTALLATION INFORMATION ©NL.V. ILL NASA DWG 20ISA0I FOR APPLICABLE PART NO E QUANTITY. 
14* TAPS ©SHALL BK.USBD AS RVOUIRtO TO RESTRICT MOVE MB NT OF THE HARNESS M THt CABLE CLAMP. 

f&. P0R-03* ASSY. PIP PREAMP PH20212.47-©fl MA V BE USED IN PLACE OF *N 2OO70FO-O2I. 

FOP -OAt 4-0*1 ASSYTS), PIP PACAMP PAEOE/269-02/ MAY Bt US€D IN PLACE OF PN 2007060-02/. 

IN THt A4 Of 45 POSITION ONLY. PIP PPCAMP pfN 20*1249-031 MAY 6* V2CO IN 
PLACP OP P/N 9007040-09! IN TNg A 4 POSITION ONLY. 

14. ANTS-WICKING TOOLS SHALL BE USED IN ACCORDANCE WITH NO 1002071. WlCKlNG SHALL BE 
LIMITED TO ENABLE IDENTIFICATION OF THE EXTERIOR CONTOUR OF THE STRANDS . 

IT. REMOVE .24-.26 FROM ALL UNTERMINATED LEADS OF ITEM (R); RESTRIP AND TIN PER 
2021397; SOLDER PER NO 1002071. 





















SEE. MOTE S* 
Z PEACES 
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RES\STORS HIRER'S, R4,R5, R&, £ R\0 | 

PART MO- 

VALUE XL 

pmtt mo. 

VALUE XL 

»oio*28-o*t 

1.0 

1010*28 -2S4 

4S.2 


-U4 

I.S 


■ -2SC, 

4S.S 


-\2G 

2.0 


-2SB 

47 S 


-Y*6 

2.SS 


-200 

4*.* 


-143 

SOI 


-202 

S3.G 


-14* 

3.48 


-20S 

SG-2 


-'S2 

4.02 


-208 

GOA 


-IS* 

442 


-271 

G 4* 


-104 

4.** 


-27S 

08.1 


-108 

S.4S 


-2T4 

GS8 


-nz 

0.04 


-2T7 

TSO 


-ns 

G.*8 


-280 

80. <0 


-is* 

8.00 


-282 

84.S 


-18* 

SO* 


-28S 

20 .* 


-IBS 

to 0 


-28T 

*5.3 


-i*DT 

II .0 


-280 

too 


-201 

12.1 


-2*02 

107 


-"2.04 

'So 


-22S 

IIS 


-20T 

14.0 


-2*7 

121 


-2.10 

\S.O 


-SOO 

ISO 


-SIS 

102 


-SOS 

140 


-SIS 

IG-* 


-SOS 

102 


-218 

IB.2 


-S\2 

174 


-220 

t*.l 


-SIG 

1*1 


-222 

200 


-320 

210 


-220 

22.1 


-320 

24S 


-22* 

2S.T 


-SS2 

280 


-2SI 1 

24.* 


-S3G 

SO* 


-2SS 

20.1 


-S40 

S40 


-236 1 

28.0 


-S44 

S74 


-2.S8 | 

22.4 


-S4S 

422 


-240 

SO.* 


-302 

S70 


-242 

32.4 


-30* 

081 


-•2.44 

540 


1 -386 

1020 


i -24B 

S7.4 

IQIQ 

*28 -400 

1420 

| IOtO<S2& -2SI 

40.2 

IOIOS2S - 354 

4TS 


1010926 -358 

529 

IOIOS2B - 345 

619 


NOTES: 

U INTERPRET DRAWING IN ACCORDANCE. WITH MU.-D-70327. 

Z. 

9 SCREW TQROUS REQUIREMENTS ±7% 

A. 6.5 IN-LB 
6. 3.5 in-LB 

C. 2.0 IN'LB AT PINAL SEATING, NOT TO EXCEED I.0L IN- LB WHILE IN GAGING PINS, 
ft INSTALL FINGER TIGHT 

E. 6.S IN-LB 

F. 1.5 IN-LB AT FINAL SEATINGjNOT TO EXCEEO 1.0 IN-LB WHILE ENGAGING PINS- 

A APPLY A THIN FILM OF ITEM (3B)og (53)TO CONTACT SURFACE BETWEEN ITEM(T) AND ITEMS 

ANO (bp) ,BETS/gE.EN \TtVi© 4NO 17 EM 

BETWEEN ITEM (3) AND ITEM (4 ) KW BSTVA/EEN ITEM (5*) AMO ITEM (SO) 

S SOLDER PER ND 1002071, EXCEPT SEE NOTE 16. 

6. CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER ND1002032 

7. RESISTORS TO BE SELECTED FROM TABLE II "CR APPLICABLE SPECIFICATION PER NASA DWG 20IB60I EXCEPT RG (SEE NOTE 12.) 
a ITEM (IT) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 

MOVEMENT, BUT MUST NOT PINCH WIRES 

a MARK CHARACTERS "l? HIGH , COLOR BLACK, AT LOCATIONS SHOWN PER ND 100201* 

10 . 


12. R6 SHALL BE ITEM @ FOR-01 I CONFIGURAT OR OF THIS ASSY. 

15. SHOWN FOR INSTALLATION INFORMATION ONLY. SEE NASA DWG 2018601 FOR APPLICABLE PART NO. ft QUANTITY. 
14. TAPE (60) SHALL BE. USED AS REQUIRED TO RESTRICT MOVEMENT Of THE HARNESS W THE CABLE CLAMP. 

16. FOR -031 ASSY. PIP PREAMP PN 202I269-0M MAY BE USED IN PLACE OF PN 2007060-021. 

FOR -041 4-OS/ASSY(S), PIP PREAMP P/N202I £69-02/ MAY BE USED IN PLACE OP PN 2007060-02/. 

IN THE A4 OR A5 POSITION ONLY. PIP PREAMP P/n 2021269-031 MAY B€ USED IN 
PLACE OP P/N 2007060 02/ /N THE AS POSITION ONLY,\ 

16. ANTl-WICKING TOOLS SHALL BE USED IN ACCORDANCE WITH ND 1002071. WICKING SHALL BE 
LIMITED TO ENABLE IDENTIFICATION OF THE EXTERIOR CONTOUR OF THE STRANDS . 

17. REMOVE .24-.26 FROM ALL UNTERMINATED LEADS OF ITEM RESTRIP AND TIN PER 
2021397; SOLDER PER ND 1002071. 

. 18. REPLACE CAPTIVE SCREWS IN CONNECTORS P!8, Pl9 AND P20 OF ITEM 63 WITH ITEM 65 
PRiQR TO PIP INSTALLATION. 
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A\V REPLACES REV A\ tt v ,*y - 

_CHANGE P ER TDRR 33 582_67 

AY REVISED PER TDRR 33712 1 ^ 

A7 REVISED PcR TDRR 33657 8 ^ 

ft* BA REVISED PER TDRR 34021 '* A j5 5^ 
BB REVISED PER TDRR 34724 \°f 3^1 
BC REVISED PER TDRR 34-7CS ' < &' k 7 
30 REVISED PER TDM 3*726 UOCTmRK, 

BE REVISED POt TORE 34727 >3MOV--JPK^ 

0 BF REVISED PER TDRR 34791 2iNCvajP^ 

|«£>VS£-0 Pff* TQRR3S7Z4 

^"bh” r REV^SED~PER^DR^ _ 36007 ' 3 *7g 
(ft 3J 1 REVISED °£R T3?X 36£30 X 'jg 
(P &<\ R6VIS&P PggTDRR sc.ass 
(g BL REVISED PER TDRR 3G973 
i BMi REVISED 37 j4Q S fi zi- 


SEE NOTE SB 
2 PLACES 


■o 

SEE NOTE SA 
2 PLACES 


SEE MOTE 17 - I I - ~ 

- _j_i_|_' 

-- 3 3 3' 

AR AR AR A/R *M 

- 6 6 6 6 


NAS 1352 C 02 LL 4 

" 2021401 _ 

2021397 _ 

" 1010928 -184- 


SCREW HEX SOC HD, SELF LOCKINC 
' WIRING HARNESS 'A*, STABLE MEM 
‘ WIRING HARNESS "A, STABLE MEM, 
~ RESISTOR, R 2 _ 

‘ PIP PREAMP ASSEMBLY_ 


l/RlMIL-I-15126 TYPE “ACT" [TAPE,ADH.ELEC.PRESS SENSITIVE 


AR AR AR A/R A/R A/R — MIL-1-8660 SEE NOTE 4 
I I I | l I I 2018838 

_l_j_j_j_J_J_I 2018837 _ 

- _l_|_|_|_| — 1011625-15- _ 

~T~ ----- | IQIQ92»-2S5 

- _J_j_ _|_j_l_ — 2QI6TbO-Ol \ 

- I_1_!_!_I — 10\S330 

- |_j_|_l_ I — ~aoO-M-TE-QH ~ 

^_j_j_|_j_i — 2 oiftftES -2 _ 

- _|_|_j_|_I —; eoisbes-ou _ 

- - - _J_I I- — 2Q\SS2S 

- _j_!_!_I_I — 2Q\E>S>2C»-OU 

- I_j_j_J_I — 20ISS2A-0II _ 

- I_j_j_I I — -2QI8g>'2*>-OH _ 

~9~ ~9~ ~ 9 ~9~ ~sT 9 "lOIOftSI -15 


_ SCREW, HEX, SOC, HD. SELF-LOCKING 159 
GREASE,SILICONE DOyvC OWNING NO4 

BRACKET, CONN . 34 PIN_ 

BRACKET, CONN. 44 PIN _ 

~ SCREW HEX SOC HD SELF LOCKING 

RESISTOR FIXED _ 

~ HOUSING STABLE MEMBER 

SHIELD THERMOSTAT _ 

" SLOWER CONTROL. MOO ASSW 
" SHIM BLOWER CONT THERMO 
THERMO ^ HTR ASSY BLOWER CONT 
WIRING HARNESS*A* STABLE VAEVASEI 
" THERMO j HTR ASSY TEMP CONT 

~ thermo j ht r assy temp alarm u 

thermo t HTR ASST TEMP ALARM W 


1 SCREW-BUT.HCX.SPL-SOC.. SELF-LOCKINC 


|AR I ARl ARIA/R I 


j/8 A/R MIl-T-713 .TYPE. P. CLASS £ TAPE .NYLON, WAXED _ 

— a/r 1006875 SEE NOTE 4 SILICONE COMPOUND THERMO. 


_2_2_2_2 2 Z E MSI57SS-ft02 

6 6 6 6 6 S 6 M8I57S5-708 

_3_2_2_2 2 | 2 3 IOHC.E5-II 

18 22 22 22 22 2.2. IS I0II62S-B 

~~8~ ~~2~ ~2~ 2 ~2~ 2 6 1001488 -10 

3 3 3 3 3_3_3 IOOU86 7 

3 3 3 3 3 3 3 1001488-6 

~33~ ~33~ ~ 33 ~ ~33~ ~33~ ~33 ~33~ ~iQOI40ft- 4 
5 7 7 7 7 7 S IOOI488-3 

12 IS 14- 14 14 IS \Z 1001488 -2 


WASHER .FLAT, METAL , ROUND _ 

WASHER,PLAT, METAL .ROUND 
SCREW, HEX.,SOC. HD.,SELF - LOCKING 
SCREW, HEX.,SOC. HO.,SELF - LOCKING 

SCREW, HEX.,SOC. HO.,SELF- LOCKINC) 
SCREW, HEX.,SOC. HD.,SELF - LOCKING 
SCREW. HEX.,SOC. HDl.SELF -LOCKING 

SCREW, HEX.,SOC. HO.,SELF - LOCKING 
SCREW, HEX. t 5QC. HD.,SELF - LOCKING 
SCREW, HEX.,SOC. HD.,SELF- LOCKING 
SCREW, HEX.,SOC.HO.,SELF-LOCKING 
WASHER, CABLE CLAMP_ 


T 1000220-SEE NOTE & I CLAMP, CABLE 


WIRING HARNESS *A" STABLE-MEM8E 
TERMINAL, INSULATED_ 


I CO | 
ir 

ii 
ii 

IE . 
IE3| 
IE " 
IE 


IEO 
I EH 

IO 

IS 

■EH 
IE3 
iEa 
I EH 
IKO 
31“ 


2QIB77B _ 

2018776 _ 

1010528 - SEE NOTE 7 

IOO14.&5 _ 

2018641 _ 

20I&637 _ 

20I86S6 _ 

gQlftGSS _ 

2007171-OH _ 

2007064 - Oil _ 

2007170-011 _ 

2007013-011 _ 

2007050 -Ol I_ 


cla mp^thermostat _ 

CLAMP, THERMOSTAT __ 

RESISTOR .RI.Rg.RS.RA.RStRG.RS^R 
THERMOSTAT , SAFETY _ 

Htr.assV. stable member 

THERMO, t HTR. ASS!y. TEMP CONTROL 
THERMO. ASSV TEMP. ALARM 
THERMO. 2 HTR. ASSV BLO.CQA 
BLO. CONTROL MODULE ASS'T 
TEMP CONTROL MODULE AS! 

TEMP. ALARM MODULE ASS’Y. 
DUCOSYN TRANSFORMER ASS’V. 

PIP PREAMP ASS’Y._ 


_3__3__3__3_3 3 3 2016820 

3 3 3 3 3 3 S 20IB74I 


QTY QTY QTY QTY ftTY QTY QTY 
REOO REQO REQO RECfD IfctfD REQt MQO 
071 061 ~0ST 041 031 021 011 ‘ 

I UNLESS OTHCmnSC SPECIFIED 

- DIMENSIONS ARE * INCHES m 

_ TOLERANCES ON mm .m 

rntcmm o cc ima iS angles 


I 2018604 IDL 201 ft CO I P 1 T * Uni 


m. 

. v 


CLAMP, SPLIT, GYRO _ 

_ HTR. | TAPERED MOUNT ASS*Y. 

HOUSING STABLE MEMBER 

NOMENCLATURE OR 
DESCRIPTION 

_ UST Of MATERIALS _ 

MANNED SPACECRAFT CENTER 

_ HOUSTON. TEXAS _ 

STABLE MEMBER 
ASSEMBLY 

COOE IOCNT NO l SUE I NASA DRAWING NO. 

80230 J 3 2018605 


























































































































At REVISION STATUS CHANGED 

AZ REVISION STATUS CHANGED 

<g BA REVISION STATUS CHANGED 

&& REVISION STATUS CHANGED 

B C REVIS ED PER.TDRR 34-725 

80 revision status changed 

mmsgk ■ 
mmssEM 

i-^ll 


\B£\ eevisioN status changed 13 


BF1 REVISI ON STATUS CHANGED 

gg! REVISION STATUS CHANGED ; 


& iBH.REVISED per T 5 RR 3 <Q 07 _ 

0 » BJ REVISION STATUS CHANGED 

(f\ Rid fVBV\«\OW «TlkT«JS CHKH^CD 

s^\ Dl Se\/lCtAki 'C ALlAlL^Cn 

■ii'iin" ■« 

■Mgga Ml 

(g* Cl HfcViDlUN d LHWSOCw 

BM REVISION STATUS CHANGED 

[ 2 o 6 || I 



c 





ONF\Q,URAT\ON 



MANNED SPACECRAFT CENTER 

HOUSTON. TUAS 


STABLE MEMBER 
(ASSEMBLY 


iizavin 






































































* \h** 




pqwy^r^pgffaypB^an^wygfc, L .im.^ju »..-. \\ _. l w.. . 1 ^jj'iy? 


” !* »» ■ !wr-r»'-*>A ** » ■ » » ■ 



WIRING LEGEND 


J Aft - R& D 

"| A8-PED 
j Aft - 3LU~ 
~t A6 - BLU 
! AB - RED " 
j AB- RED 
; _AB - 5UJ 
j AB - BLU 


TC STRIP TIN 


Ml -A | JO ± .02 I YEB I 


TABLE I 

CABLE CLAMP (g|) 
PART NO. I DIAREF 
I0C0220-I3 3/32_ 




-<56JS0XS^ 
3EE NOTE 4. 


3EE NOTr 
3 PEACES 



(»)---- 

SEE NOTE 3A 


NOTESt 

I. INTERPRET D4AWIW* IN ACCORDANCE. WITH MK.-D-70327. 

z. 

3 SCREW TQROUS REQUIREMENTS ±7% 

A. 6.5 IN-LB 
8s 3.5 IN-LB 

C. 2.0 IN’LB AT PINAL SEATING, NOT TO EXCEED LOt IN- LB WHILE EN6AQIN6 PINS, 
ft INSTALL PIN SIR TIGHT 

E. 6.S IN-Lfl 

F. 1.5 IN-LB AT FINAL SEATING,NOT TO EXCEED 1.0 IN-LB WHILE EN6A6IN6 PINS. 

4 APPLY A THIN FILM OF ITEM (3B) OR (53)TQ CONTACT SURFACE.BETWEEN ITEM(T) AND ITEMS 

AsNoCsQ) ^ETSAIEEN \TGKA (/€) AJAQ ITEM (I)-. 

BETWEEN ITEM (3) AND ITEM (4 ) AW feETMVEE»4 \TLM (55) AMO VTENA(SQ) 

5 SOLDER PER ND 1002071, EXCEPT SEE NOTE 16 . 

6. CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER NDI002032 

7. RESISTORS TO BE SELECTED FROM TABLE H r LR APPLICABLE SPEC\P\CPCT\ON PER NASA DWG EOIBGOI EXCEPT R6 (BEE NOTE 12.) 

6 ITEM (23) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT , BUT MUST NOT PINCH WIRES 

SL MARK CHARACTERS J4 HlGH,COLOR BLACK, AT LOCATIONS SHOWN PER ND I0O2OIS 
10. 


12. R6 SHALL BE ITEM0 FOR-Ot I CONFIGURATION OF THIS ASSY. 

15. SHOWN FOR INSTALLATION INFORMATION ONLY. SEE NASA DWG 20I8GOI FOR APPLICABLE PART NO. 2 QUANTITY. 
14. TAPC (60) SHALL BE.USED AS REQUIRED TO RESTRICT MOVEMENT OF THE HARNESS M THE CABLE CLAMP. 

16. FOE“031 A SSY. PIP PREAMP PN 202I269-0’! MAY BE USED IN PLACE OF PN 20070 60-021. 

FOR -041 j-OSIASSYfe^PlP PREAMP °/NS0tl269-02l MAY BE USED IN PLACE OP PN 2007060-021. 

IN THE A4 Of A5 POSITION ONLY. PIP PREAMP P/N 202/269-03/ MAY BE USED IN 
PLACE Of P/N tOO7060-OE! IN THE A* POSITION ONLY, 

16. ANTl-WICKING TOOLS SHALL BE USED IN ACCORDANCE WITH ND 1002071 . WICKING SHALL BE 
LIMITED TO ENABLE IDENTIFICATION OF THE EXTERIOR CONTOUR OF THE STRANDS . 

17. REMOVE .24-.26 FROM ALL UNTERMINATED LEADS OF ITEM ©; RESTRIP AND TIN PER 
202 1 397; SOLDER PER ND 1002071. 

„ lfl. REPLACE CAPTIVE SCREWS IN CONNECTORS PIS, PI9 AND P20 OF ITEM 63 WITH ITEM 65 
PRIOR TO PIP INSTALLATION. 


<23) FOR -OH AND-021 
CONFIGURATION 
SEE NOTE 6 

<H) 

SEE NOTE 3E 


NOTES (CONTINUED): 

19. INSPECT TO INSURE THAT ITEM ( 7 ) HAS A “SUP FIT" CONDITION^.e., CAN BE ROTATED BY 
HAND, WHEN INSTALLED ON THE IRIG TRUNNION WITH ITEM (*£) OR <H) AS APPLICABLE. 
ITEM CD SHALL BE POSITIONED TO AVOID INTERFERENCE OF THE MTQ. SCREWS ITEM dS) 
IN THE CLEARANCE HOLES OF ITEM (£) DURING INSTALLATION. 


SEE NOTE 8 


-( 26 ) 

SEE NOTE 3E 



X . . m 


















































































































I AW REPLACES REV AV WITHOUn 

{CHANGE PER ~DRR 33582 



SEE NOTE » - X. 

3 PLACES 



AY REVISED PER TDRR 33712 


SEE NOTE SA 
3 PLACES 


: REVISED PER TDRR 3385^ 
i~ REVISED PER TPRR3452T 
\ j REVISED PER TDRR34724 

| REVISED PERTDRR34.7CS 
REVISED PER TDRR 347Eh 


MoenvRK 


.REVISED PER TDRR 34727 


' | REVISED PEP TDRR 3479! 


\REWSED PER TDRR 357Z4 


J3/VOV <JRK 

.L. , & ' *<* 

fetnov gfg^- 

Z»rEB-3^ 


REV5SED PER ~DRR 36007 

! REVISED P £R TDRR 36230 



W7 

SEE NOTE 13 


<j R6VIS6.D PSRTDRR SCSS5 . 

. REVISED PER TDRR 3S373 
/■j REVISED °ERTDRR37 t <40 
4 ; REV’.SED =»ER "DR« VSG, 


<25) 

SEE NOTE 8 




-GD 

SEE NOTE 3C 


SEE NOTE S8 
Z PLACES 


-\ 

SEE NOTE 3F \ 
6 PLACES 1 
SEE NOTE 18 


. NOTE SA 
LACES 




yRcry 
SF.E NOTE IS 


SEE NOTE 4 


SEE NOTE SA 
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NUMBERS G007I05-OH AND 2007105-011 TO BE SELECTED AND MATCHED TO PIP 
AND MAINTAINED IN CONJUCTION WITH THIS ASSEMBLY. MODULES TO BE ASSEMBLED IN 
PTA C.007000-011 OR PEA 2007201-OH RESPECTIVELY 
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A/R | MIL-T-713 .TYPE P, CLASS 21 


TAPE. .NYLON. WAXED 


A/R| 1006673 SEE. NOTE. » 


SILICONE COMPOUND THERMO. 


MSI57SS - 302 


WASHER , FLAT, METAL , ROUND 


MSI5795-7QS 


WASHER,FLAT, METAL ,ROUND 


SCREW,HEX,,SOC. HD..SELF -LOCKINft 


SCREW, HEX.,SCX. HD.,SELF - LQCKIN6 


IOOI4BS-12 


SCREW, HEX..SOC. HD.,SELF-LOCKING 


SCREW, HEX.,SOC. Ha,SELF- LOCKING 


SCREW, HEX.,SOC. HD., SELF -UOCKING 


SCREW,HEX.,SOC. HD.SELF -LOCKING 


SCREW. HEX.,SOC. HO.,SELF - LOCK.INS 


SCREW. HEX.,SOC. MO.,SELF - LOCKING 


5CREW, HEX.,SOC. HD.,SELF LOCKING 


IOOI4S© - 2 


SCREW. HEX..SOC. HO.,SELF - LOCKING 


SCREW, HEX.,SOC.HD.,SELF-LOCKING 


WASHER,CABLE CLAMP 


1000220-SEE NOTE S 


CLAMP, CABLE 


W1RIN6 HARNESS *A" STABLE MEMBER] 


TERMINAL, INSULATED 


BRACKET,CONN. 34 PIN 


BRACKET , CONN. 44 PIN 


CLA MP, THERMOSTAT 


CLAMP. THERMOSTAT 


IOIOS2© - SEE NOTE 7 


RESISTOR ,RI,R2,R3,R4,RS $ R6 


THERMOSTAT , SAFETY 


HTR. ASSV STABLE MEMBER 


THERMO. ( HTR. ASS*Y, TEMP CONTROL 


THERMO. ASSV, TEMP. ALARM 


THERMO. ( HTR. ASS»Y. BLO. CONTROL 


2007171-011 


BLO. CONTROL MODULE ASS*Y. 
TEMP CONTROL MODULE ASS*Y. 


2007064-011 


2007170-011 


TEMP. ALARM MODULE ASS’Y. 


OUCOSYN TRANSFORMER ASS*Y. 


2007060-on 


PIP PREAMP ASS*Y. 


PIP 2 SUSPENSION CAP. MODULE 


CLAMP. SPLIT, GYRO 


HTR. t TAPERED MOUNT ASS*Y. 


IRKS PREALIGNED ASS’Y. 
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2021500-021 

IRIG PREALIGNED ASSY 

44 

9 

9 

IOIOB9I -15 

SCREW, BUT. HD.,5PL.S0C., SELF- LOCKING 

43 

1 

1 

2018811 

WEIGHT , BALANCE , S./m. 

42 

1 

1 

2016809 

WEIGHT, BALANCE , S7 M. 

41 

1 

1 

2016808 

WEIGHT, BALANCE , S./M. 

40 

A/R 

A/R 

MIL-T-7(3 .TYPE P, CLAES 2 

TAPE .NYUON, WAXED 

20 

A/R 

a7r 

1006879 SEE NOTE 4 

SILICONE COMPOUND THERMO. 

36 

2 

2 

MSI579S - 302 

WASHER , FLAT, METAL . ROUND 

37 

6 

6 

MSI5795-703 

WASHER,FLAT. METAL .ROUND 

36 

3 

3 

IOI 1625 - 1 1 

SCREW,HEX.,SOC. HD., SELF - LOCKING 

35 

id 

18 

1011625-9 

SCREW, HEX..SOC. HD..SELF- LOCKING 

34 

2 

2 

1001486-12 

SCREW, HEX..SOC. HD.,SELF-LOCKING 

33 

6 

6 

1001466 - IO 

SCREW, HEX.,SOC. HD,SELF-LOCKING 

32 

3 

3 

1001488-7 

SCREW, HEX.,SOC. HD.,SELF - U3CK1NG 

31 

5 

3 

1001488-6 

SCREW, HEX..SOC. HD .SELF -LOCKING 

30 

2 

2 

1001488-5 

SCREW, HEX..SOC. HD..SELF - LOCKING 

29 

35 

35 

1001488-4 

SCREW, HEX..SOC. HD,SELF - LOCKING 

26 

3 

.7 

1001488- 3 

SCREW, HEX..SOC. HD.,SELF - LOCKING 

27 

14 

14 

1001488 - 2 

SCREW, HEX..SOC. HD., SELF - LOCKING 

26 

1 

l 

1001486 - 1 

SCREW, HEXSOC .HD., SELF - LOCKING 

25 

8 

8 

1000223 

WASHER,CABLE CLAMP 

24 

8 

8 

IOOO220 -SEE NOTE 6 

CLAMP, CABLE 

23 

1 

1 

2018796 

WIRING HARNESS *A" STABLE MEMBER 

22 

3 

3 

1001600-1 

TERMINAL, INSULATED 

21 

1 

1 

2018780 

BRACKET,CONN. 34 PIN 

20 

1 

1 

2016779 

BRACKET , CONN. 44 PIN 

19 

1 

1 

2018778 

CLAMP, THERMOSTAT 

16 

1 

1 

2018776 

CLAMP. THERMOSTAT I 

17 

6 

6 

1010928 - SEE NOTE 7 

RESISTOR ,R1,R2,R3,R4,RS % R6 

16 

2 

2 

1001465 

THERMOSTAT , SAFETY 

15 

2 

2 

2018641 

HTR. ASS’Y. STABLE MEMBER 

14 

1 

1 

2018637 

THERMO, ft HTR. ASS*Y. TEMP CONTROL 

13 

1 

1 

2016636 

THERMO. ASSN, TEMP. ALARM 

12 

1 

1 

2018635 

THERMO. ( HTR. ASS’Y. BLO. CONTROL 

11 

1 

1 

2007171-011 

BLO. CONTROL MODULE ASS’Y. 

10 

1 

1 

2007064-011 

TEMR CONTROL MODULE ASS’Y. 

9 “ 

1 

1 

2007170 - Ol l 

TEMP. ALARM MODULE ASS’Y. 

B 

1 

1 

2007019-011 

DUCOSYN TRANSFORMER ASS’Y. 

7 

3 

3 

2007060-011 

PIP PREAMP ASS’Y. 

8 

~3~ 

3 

2018639 

PIP E SUSPENSION CAP. MODULE 

5 

3 

3 

1000138 

CLAMP. SPLIT, GYRO 

4 

3 

3 

2018741 

HTR. t TAPERED MOUNT ASS’Y. 

3 

“3“ 

_ 

2021500-011 SEE NOTE 11 

IRIG PREALIGNED ASS’Y. 
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1 

1 
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WIRING LEGEND 


TABLE I 

CABLE CLAMP (HT 
• PART NO. DIA REF 
1000220-13 5/32 


1J3 ± .02 ! YE6 1 


1000220-12 


RESISTORS 
PART NO. 

010926 - zes 
I - 287 
1 ~ 285 ~ 


Rie R2 
[value n 

IQO 

95.3 

90.9 
64.5 
60. 6 
75.0 
6.9.8 

60.4 

54.4 

49.9 
45.3 

40.2 
34.0 
30.1 
28.0 
26.. > 

24.3 
22. I 
20.0 


RESISTOR I 
PART NO. |\ 

00326-400 
I -349 
I — 333 


TABLE H 

| RESISTORS R4.R5 $R6 
PART NO . [VALUE £L 
010928 - 386 020 

— 369 681 

_ - 349 422 

_ — 336 309 

_ - 326 243 

[_ - 317 I9G 

_ -309 162 

_ - 302 137 _ 

_ -295 MS 

_ ~ 288 97.8 


_ - 240 

-228 

_ -215 

-194 
010928 - Ifc4 


NOTES 

L INTERPRET DRAWING IN ACCORDANCE WITH M1L-D-70327 

S SCREW TORQUE REQUIREMENTS *7* 

A. 5.0 IN-LB 
a 35 IN-LB 

C 20 IN-LB AT FINAL SEATING. NOT TO EXCEED 1.0 IN-LB WHILE ENGAGING PINS 
O INSTALL FINGER TIGHT ^ .— 

4 APPLY A THIN FILM OF ITEM ® TO CONTACT SURFACE BETWEEN ITEM Cp AND ITEMS 

BETWEEM ITEM(T) ANO ,TEM CD AND 

BETWEEN ITEM~(3JAND ITEM (4) 

3 SOLDER PER ND1002071 

a CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER ND1002032 
7. RESISTORS TO BE SELECTED FROM TABLES H ,IH AND 32 PER PS 2018601 

8 ITEM (23) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT , BUT MUST NOT PINCH WIRES 

9 MARK CHARACTERS J ,§ HIGH , COLOR BLACK , AT LOCATIONS SHOWN PER ND 10020IB 

10 PIP PREALIGNED ASS'Y NASA DWG NO. 2018639 SHALL BE MATCHED TO D C. DlFF AMP NASA DM BU 2007^94-011. 
BINNERY CURRENT SWITCH NASA DWG. NO. 2007103-011 8 EITHER PIPA CALIBRATION MOD. NASA DWG. NO. 200705-011 
OR 600705-011 PER PS 2010603 PRIOR TO ASSEMBLY TO STABLE MEMBER. MODULES SHALL BE MAINTAINED IN 
CONJUNCTION WITH THIS ASSEMBLY ANO SHALL BE ASSEMBLED IN OTHER PIRA ELECTRONICS ASS'Y NASA 

DWG.NO. 2007201-011 OR PULSE TORQUE ASS'Y 6007000-011 ncrn ikl All AAMFES1PATI0N 

11. IBIS PRE ALIGNEDA55Y NASA DWG NO.2081500*011 MAY BE USED IN-Oll CONrGUKAI ILW 

OF THIS ASSY. 
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_J_I 2 016609 _ 

_J_I 2016606 _ 

A/R A/R MIL-T-713 .TYPE P, CLAS5 2 
A/R A/R IOOG678 SEE NOTE 4 

2 2 MSIS78S - 302 _ 

6 G MSI5785-7Q3 _ 

3 3 ionc>25-\\_ 


IRI G PREALIGNED ASSY _ 

SCREW,BUT. H0.,SPL.30C-.SELF-LOCKING 
WEIGHT, BALANCE , S./M. 

WEIGHT, BALANCE , V M. _ 

WEIGHT, BALANCE , S./M. _ 

TAPE .NYLON, WAXED _ 

SILICONE COMPOUND THERMO. 

WASHER .FLAT, METAL , ROUND _ 

WASHER,FLAT, METAL ,ROUND _ 

SCREW,HEX.,SOC. HD.,SELF -LOCKING 
SCREW, HEX..SOC, HD.,SE LF - LOCKING 
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10 01466 - IQ _ 

IOOI4BB-7 _ 

1001486-G _ 

1001468-5 _ 

1001468-4 _ 

1001488-3 _ 

1001488 - 2 _ 

1001488 - I _ 

1000223 _ 

1000220-SEE NOTE 8 
2QI678G_ 


2018778 _ 

2018776 _ 

20I677G _ 

1010826 - SEE NOTE 7 

1001485 _ 

2016 c _ 

20I6C 7 _ 

20I8G3G _ 

20I6G3S _ 

2007171-011 _ 

20070G4-0H _ 

2007170-011 _ 

2007018-011 _ 

20070G0-0M _ 

20I8G3B _ 

2016820 _ 

2016741 

" 2021500-011 S EC NOTE 
2018750 


SCREW, HEX.,SOC. HO..SELF- LOCKiNG 
" ^CPLW, H EX.,S OC. HD.,SELF- LOCKING _ 
SCREW, HEX.,SOC. HD,SELF - LOCKING 
~ SCREW. HEX.,SOC. HP.,SELF - LOCKING 
SCREW, HEX.,SOC. HO.,SELF - LOCKING , 

SCREW, HEX.,5QC. HD.,SELF-LOCKING 
" SCREW. HEX.,SOC. HD.,SELF - LOCKING 
8CREW, HEX., SOC. HD„ SELF-LOCKING 

" WASH ER,CABLE CLAMP _~ 

" CLAMP, CABLE _" 

WIRING HARNESS *A“ STABLE MEMBER 

TERMINAL, INSULATED _~ 

BRACKET,CONN. 34 PIN _" 

BRACKET , CONN. 44 PIN _" 

” CLAM P, THER M OSTAT _' 

CLAMP, THERMOSTAT _~ 

RESISTOR ,RI,R2,R3,R4,RS { RG 

THERMOSTAT , SAFETY _" 

~ HTR.ASSV STABLE MEMBER _[ 

THERMO, t HTR. ASS’Y. TEMP CONTROL 

_ THERMO. ASS'Y, TEMP. ALARM _ " 

THERMO, < HTR. ASS*Y. BLO. CONTROL 

~ BLO. CONTROL MODULE ASS’Y _" 

TEMP CONTROL MODULE ASSS. 

TEMP. ALARM MODULE ASS*Y. _‘ 

DUCOSYN TRANSFORMER ASS’Y. _ 

~ PIP PREAMP ASS*Y. _ 

PIP e SUSPENSION CAP. MODULE _ 

CLAMP, SPLIT, GYRO _ 

HTR. e TAPERED MOUNT ASS*Y. _ 

T IRIG PREALIGNED ASS*Y. _ 

HOUSING STABLE MEMBER 
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WIRING LEGEND 


TABLE I 

CABLE CLAMP © 
PART NO. DIA REF 
1000220-13 5/32 


TABLE H 


Mi-3 t 

All-4 |.t9±.02 


RESISTORS Rie R2 
PART NO. [VALUE fl 

1010326 - 269 IOO 

-287 65.3 

_ -285 90.9 

_ -282 64.5 

_ -280 80.6 

_ - 277 75.0 

_ - 274 69.8 

- 271 64.9 


NOTES 

L INTERPRET DRAWING IN ACCORDANCE WITH NIL-0*70327 

2. 

a, SCREW TORQUE REQUIREMENTS *7* 

A 5.0 IN-LB 
6 35 IN-LB 

c 2.0 IN-LB AT FINAL SEATING, NOT TO EXCEED 1.0 IN-LB WHILE ENGAGING PINS 
0. INSTALL FINGER TIGHT __ ,_. 

4 APPLY A THIN FILM OF ITEM (|b) TO CONTACT SURFACE BETWEEN ITEM C I J *NO ITEMS 
(JYlS * 0*). BETWEEN ITEM(T) AND ITEM (3j AND 
BETWEEN ITEM~L^TaND ITEM (4) 

5 SOLDER PER ND1002071 

a CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER ND1002032 
1 RESISTORS TO BE SELECTED FROM TABLES II ,UI AND 3Z PER PS 2018601 

6 ITEM (23) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT , BUT MUST NOT PINCH WIRES 

B MARK CHARACTERS *[2 HIGH , COLOR BLACK , AT LOCATIONS SHOWN PER NDI0020IS 
ID PIP PREALIGNED ASS'Y NASA DWG NO. 2018639 SHALL BE MATCHED TO D C. 01FF AMP NASA DWG. NO. 2007104-011, 
BINNERY CURRENT SWITCH NASA DWG. NO. 2007103-011 8 EITHER PIPA CALIBRATION MOD.NASA DWG. NO. 2007105-011 
OR 6007105-011 PER PS 2010603 PRIOR TO ASSEMBLY TO STABLE MEMBER. MOOULES SHALL BE MAINTAINED IN 
CONJUNCTION WITH THIS ASSEMBLY AND SHALL BE ASSEMBLED IN EITHER PIRA ELECTRONICS ASS'Y NASA 

1). I MAY 0E USED IN-011 OONFBLBmOM 

OF THIS ASSY. 
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— TABLE g 
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IRIG PREALIGNED ASSY _ 

' SCREW.BUT. H0.,SPL.S0C.SELF-L0CK>N6 
' WEIGHT, BALANCE , S<M. 

' WEIGHT. BALANCE . VM. _ 

WEIGHT, BALANCE .S./M. 
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A/R A/R IOOG67S SEE NOTE 4 

2 2 MSIS79S - 302 __ 

6 4 MSI579S-7QS _ 

3 3 1QHG25-U _ 
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1001466-7 _ 
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>001466-5 
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1001466-2 _ 

1001466 - > _ 

1000223 _ 

' 1000220-SEE NOTE 6 
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" 2016760 

2016779 ______ 
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" >010626 - SEE NOTE 7 

>001465 _ 
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~ 2016637 _ 

” 2016636 _ 

" 2016635 _ 
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20070G4-0\\ _ 
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SILICONE COMPOUND THERMO. . 

WAS HER. FLAT, METAL . ROUND _ 

WASHER .PLAT. METAL .ROUND _ 

SCREW,HEX.,SOC. HD..SELP -LOCKING 
SCREW, HEX..S QC. HO.,SELF - LOCKING 

SCREW, HEX..SOC,HaTsELF- LOCKING 
SCREW,HEX..SQC.HO.,SELF-LOCKING ~ 
SCREW, HEX. ,SOC. HOi.SELF - LOCKING 
SCREW. HEX..SOC. HO..SELF - LOCKING 
SCREW. HEX..50C. HO.,SELF - LOCKING 
SCREW, HEX.,5QC. HO.,SELF - LOCKING 
SCREW. HEX..SOC. HO.,SELF- LOCKING 
SCREW. HEX ..SOC. HO., SELF-LOCKING 

WAS HER.CABLE CLAMP _ 

CLAMP, CABLE _ 

WIRING HARNESS *A“ STABLE MEMBER 

TERMINAL. INSULATED _ 

BRACKET.CONN. 34 PIN _ 

BRACKET . CONN. 44 PIN __ 

CLA MP. THERMOSTAT _ 

CLAMP. THERMOSTAT _ 

RESISTOR .RI.R2.RS.R4.RS % RG 

THERMOSTAT , SAFETY _ 

HTR. ASS*Y. STABLE MEMBf R_ 

thermo, e htr. ass*y. temp control 

THERMO. ASSV, TEMP. ALARM _ 

THERMO < HTR. A53*Y. BLO. CONTROL 

BUD. CONTROL MODULE A3S*Y. _ 

TEMR CONTROL MODULE ASS’Y. 

TEMP. ALARM MODULE ASS’Y. 

DUCQSYN TRANSFORMER A3S*Y. _ 

PIP PREAMP ASS*Y. _ 
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[ WIRING LEGEND 

COND. 

NO. 

FROM 

TO 

STRIP 

TIN 

l- 1 

A6-RED 

AIO-I 

.13 * .02 

YE 3 

1-2 

A8-RED 

AIO-2 



l 


2-1 

AA-BLU 

AIO-3 





2-2 

A6 - BLU 

AIC-4 





3- 1 

A9- RED 

All - I 





3-2 

A *5 - RED ' 

All -2 





4--I 

A? * BLU 

AH -3 


f 


1 

4-2 

A9 - BLU 

All -4 

.13 ± .02 

YE«n 


TABLE I 

CABLE CLAMP (B) 

PART NO. I 

01A REF 

1000220-13 | 

5/32 


- 4 

3/lG 


-14 

7/32 


- 5 

1/4 


-IS 

V32 


- 6 

5/Ko 


— 16 

11/32 


- 7 

3/B 


-17 

13/32 


- © 

7/IG 


-16 

15/32 


- 3 

1/2 


-19 

17/32 


-IO 

3/lG 

_| 

1 -II 

IB/32 

| 1000220-12 

5/6 


TABLE H 

RESISTORS RI4 R2 

PART NO. 

VALUE a 

010926 - 289 

100 


-287 

95.3 


-285 

90.9 


- 262 

64.5 


- 260 

60.6 


-277 

75.0 


- 274 

69.6 


-271 

64.9 


- 266 

60.4 


- 264 

54.4 


-260 

49.9 


- 256 

45.3 


- 251 

40.2 


- 244 

34.0 


-235 

30.1 


- 236 

26.0 


-233 

26.1 


- 230 

24.3 


- 22G 

22.1 


-222 

20.0 


- 220 

19.1 


-218 

16 .2 


— 215 

16 .9 


- 213 

16.2 


- 210 

15.0 


— 207 

14.0 


- 204 

13.0 


- 201 

12.1 


-137 

II .O 


-195 

10.5 


-169 

9 .09 


-IB4 

6 .06 


-176 

6 .96 


-171 

5.90 


-164 

4.99 


-155 

4.02 


-143 

3.01 


1 -126 

2.0 

I 1010928 - 097 

1.0 


TABLE HI - 

RESISTOR R3 

PART MQ 

VALUE. A 

00926 -400 

1430 


-349 

422 


-333 

287 


- 321 

215 


-312 

174 


-305 

147 


-299 

127 


-292 

107 


— 287 

95.3 


-262 

64.S 


-277 

75.0 


-272 

66.5 


-266 

60.4 


-263 

53.6 


-256 

47. S 


-253 

42.2 


-249 

36.3 


-239 

30.1 


-233 

26.1 


-226 

23.2 


-222 

20.0 


-216 

17.4 


-210 

15.0 


-201 

12. 1 


-192 

9.75, 


-162 

7.66 


-170 

5.76 

_1 

' -153 

3.83 

| 1010926-121 

1.76 


— TABLE H 

RESISTORS R4,R5<R6 

PART NOi 

VALUE XL 

010926 - 366 

020 


-369 

661 


-349 

422 


-336 

309 


-326 

243 


-317 

196 


-309 

162 


-302 

137 


-295 

115 


-266 

97.6 


-261 

82.5 


-273 

66.1 


-265 

56.2 


-256 

47.5 


-249 

36.3 


-240 

30.9 


-226 

23.2 


-215 

16.9 

_1 

' “194 

0.2 

| 010926-164 

4.99 
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NOTES 

L INTERPRET DRAWING IN ACCORDANCE WITH MlL-D-70327 
& 

S SCREW TORQUE REQUIREMENTS *7% 

A. 5.0 IN-LB 
& 3.5 IN-LB 

C. 2.0 IN-LB AT FINAL BEATING, NOT TO EXCEED 1.0 IN-LB WHILE ENGAGING PING 
0. INSTALL FINGER TIGHT 

4 APPLY A THIN FILM OF ITEM (ia) TO CONTACT SURFACE BETWEEN ITEM (T) AND ITEMS 

e (TT) , BETWEEN ITEM (T) AND ITEM ( 3 )AND 
BETWEEN ITEM (3) AND ITEM (4 ) 

5 SOLDER PER ND 1002071 

6 CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER ND1002032 
T RESISTORS TO BE SELECTED FROM TABLES II ,HI AND H PER PS 2018601 

& ITEM (23) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT , BUT MUST NOT PINCH WIRES 

9. MARK CHARACTERS HIGH , COLOR BLACK, AT LOCATIONS SHOWN PER NDlOOEOlB 

» PIP PREALIGNED ASS*Y NASA DWG NO. 2018639 SHALL BE MATCHED TO DC. OlFF AMP NASA DWG. NO 2007101 -Oil, AC DIFF AMP DWG NO. 2007104-011. 
BINNERY CURRENT SWITCH NASA DWG. NO. 2007103-011 8 EITHER PIPA CALIBRATION MOO. NASA DWG. NO. 2007105-011 ’ 

OR 6007105-011 PER PS 2010603 PRIOR TO ASSEMBLY TO STABLE MEMBER. MODULES SHALL BE MAINTAINED IN 
CONJUNCTION WITH THIS ASSEMBLY AND SHALL BE ASSEMBLED IN EITHER PIRA ELECTRONICS ASS*Y NASA 
DWG. NO. 2007201-011 OR PULSF TORQUE ASS'Y 6007000-011 
II. I RIG PREALIGNED ASSY NASA DWG NO. 2021500-031 4-041 MAY BE USED IN-OII CONFIGURATION OF THIS ASSY 
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I — SOiBISO-OIV _ 

I — 2,016630 

I — 2QOTn2-OI\ 

I — EOIBBES-2 _ 

1 — 2.018626-011 

I — EOlBBEB Z_ 

I — 2Q\B62C»-OU _ 

r ~ 2018624-011 _ 

1 - 20168'2.6-Qll _ 

— 3 2021500 SEE NOTE 1J 

9 s ipioasi - is _ 

_l_I 2018611 _ 

_J_I 2016> EOS _ 

_J_I 2016 BOB _ 

A/R a/R MIL-T-7I3.TYPEP.CASS 2 
A/W A/R 1006678 SEE NOTE 4 

_2_2 MSIS785 - 302 _ 

6 6 MSI57S5-7QS _ 

3 3 011625-11 _ 

2.1 16 1011625 -S_ 

fl ~6~ 1001466-10 

3 3 IOON66-7 _ 

5 5 1001466-6 _ 

2 2 1001466-5 _ 

35 35 1001466-4 _ 

S 3 1001466 - 3 _ 

14 14 1001466- 2_ 

_l_I 1001466 - I _ 

5 8 1000223 _ 

8 8 1000220-SEE NOTE 6 

; - I 2016736 _ 

3 3 1001600-1 _ 

~~T~ I 2016760 _ 

_J_I 2QI67T9 _ 

_|_I 2016776 _ 
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HOUSING STABLE MEMBER 

SHIELD THERMOSTAT _[ 

BLOWER CONTROL MOD ASSY 
SHIM BLOWER CONT THERMO 
THERMO i HTR ASSY BLO WER CONT 
WIRIUO HARNESSWSTABLE M EMBER 
THERMO j HTR ASSY TEMP C ONT 
THERMO j HTR ASSY TEMP ALARM LO 
THERMO t HTR ASSY TEMP ALARM HI 

IRIG P PPALIGNED ASSY_ 

SCREW, BUT. Ha.SPL.SOC.,SELF- LOCKING 
WEIGHT , BALANCE , S./M. 

WEIGHT, BALANCE , V M. _ 

WEIGHT, BALANCE , S./M. _ 

TAPE .NYLON, WAXED _ 

SILICONE COMPOUND THERMO. . 
WASH ER, FLAT, METAL . ROUND 
WASHER,PLAT, METAL .ROUND _ 

5CREW,HEX.,SOC. HD..SELP -LOCKINfe ~ 
J3CREW. HEX..30C. HO., SELF - LOCKING" 

SCREW, HEX..SOC. HCl,SELF* LOCKING 
S CREW, HEX..SOC, HP.,SELF - LOCKING 
SCREW,HEX..SOC. HD,SELF - LOCKING 
SCREW, MEX..SOC. HO..SELP - LOCK.IN6 
SCREW. HEK..SOC. NU.SELP - LOCKING 
SCREW, HEX..5QC. HD..SELF - LOCKIN6 
SCREW. HEX..3QC. HD.,SELF - LOCKING 
SCREW. HEX^SOC,HD.,SELF-LOCKING 

WAS HER.CABLE CLAMP _ 

CLAMP, CABLE _ 

WIRING HARNESS *A~ STABLE MEMBER 

TERMINAL . INSULATED _ 

BRACKET.CONN. 34 PIN _ 

BRACKET . CONN. »4 PIN __ 

Clam p, the rm ostat _ 

CLAMP. THERMOSTAT _ 

RESISTOR .Rl,R2,RS,R4 t RS t R6.RSfR>C 

' THERMOSTAT , SAFETY _ 

' HTR. ASS*Y. STABLE MEMBER 

THERMO. £ HTR ASS*Y. TEMP CONTROL 

' THERMO. ASS*Y. TEMP. ALARM _ 

THERMO. < HTR. ASSV BLO. CONTROL 

BLO. CONTROL MODULE ASS*Y _ 

TEMP CONTROL MODULE ASS'Y. 

" temp, alarm module ASS’Y. 

" DOCOSYN TRANSFORMER ASS*Y. 

" PIP PREAMP ASS*Y. _ 

PIP ft SUSPENSION CAP. MODULE _ 

~ CLAMP,SPLIT, G YRO __ 

" HTR. | TAPERED MOUNT ASSY. _ 

F IRIG PREALIGNED ASS*Y. _ 

HOUSING STABLE MEMBER 
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CCND. 

NO. 

FROM 

TO 

STRIP 

TIN 

HBH 

AS-RED 

AIO-I 

.IS* .02 

YE5 

■n 

A6 -RED 

A10-2 

_ \ _ 



r ?-t 

A6-BLU 

AIO-3 




c-Z 

A6 - BLU 

AIC-4 

I 



3- 1 

A3 RED 

All - 1 

1 



iB 

A3 - RED 

At 1 -2 

1 



warn 

A3 - BLU 

All -3 

f 



mm 

A3 - BLU 

Ml -4 

J9 t .02 

YES 


TABLE I 

CABLE CLAMP (B) 

PART NO. 

DIA REF 

1000220-13 

5/32 


- 4 

3/lG 


-14 

7/32 


- 5 

1/4 


-15 

V32 


- 6 

5/IG 


— 16 

U/32 ... 


- 7 

3/B 


-17 

15/32 


- Q 

7/IG 


-16 

15/32 ~ 


- 3 

1/2 


-13 

17/32 


-» 

9/l6 


1 -II 

13/32 

1 000220-12 

3/6 


H 



, TABLED 

RESISTORS R i$ R2 

PART NO. 

VALUE a 

010326 - 28® 

too 


- 287 

35.3 


-285 

30.3 


- 282 

64.5 


- 260 

60.6 


-277 

75.0 


- 274 

63.6 


- 271 

64.3 


- 266 

60.4 


-264. 

54.4 


-260 

43.3 


-256 

45.3 


- 251 

40.2 


- 244 

34.0 


- 233 

30.1 


- 236 

26.0 


- 253 

26.1 


- 250 

64.3 


- 226 

22.1 


- 222 

20.0 


- 220 

13.1 


- 216 

16 .2 


-215 

16 .3 


- 213 

16.6 


- 20 

15 .0 


- 207 

14.0 


- 204 

13.0 


-201 

16.1 


-137 

11 .o 


-135 

10.5 


-163 

3 .03 


-164 

6 .06 


-176 

6 .36 


-17 1 

5.30 


-164 

4 .33 


-155 

4 .02 


-143 

3.01 


! -126 

6.0 

1 00928 — 037 

1 .0 


table m - 

RESISTOR R3 

PART HO. 

VALUE H 

010320 - 400 

1430 


-349 

422 


-333 

867 


— 321 

215 


- 31 * 

174 


-305 

147 


-299 

127 


-292 

107 


— 287 

95.3 


- 262 

64.5 


-277 

75.0 


-272 

66.5 


-266 

60.4 


-263 

53.6 


-256 

47.5 


-253 

42.6 


-649 

36.3 


-639 

30.1 


-233 

26.1 


-626 

63.2 


-222 

20.0 


-216 

17 . 4 


-210 

15.0 


-201 

16 . 1 


-192 

9.76 


-102 

7.66 


-170 

5.76 


' -153 

3.83 

1 1010920-161 

1.76 


..— TABLE 1Z 

RESISTORS 

PART Na 1 

VALUE XL 

1010926-366 ' 

1020 


— 369 

681 


-349 

422 


-336 

309 


-326 

243 


-317 

196 


-309 

162 


-302 

137 


-295 

115 


-266 

97.6 


-261 

02.5 


-273 

68.1 


-265 

56.2 


-256 

47.5 


-249 

36.3 


- 240 

30.9 


-226 

63.2 


-615 

16.9 


i -194 

10.6 

| 1010326 - IG 4 

4.99 


V i 

" / 





■ 

lUgH 

m 

IB 


BSH 

H 

1 

1 


LW 


‘wl —er 


NOTES 

L INTERPRET DRAWING IN ACCORDANCE WITH Ma D-70327 

e. 

3 SCREW TORQUE REQUIREMENTS *7* 

A 5.0 IN-LB 
& 35 IN-LB 

C. 2.0 IN-LB AT FINAL SEATING, NOT TO EXCEED 1.0 IN-LB WHILE ENGAGING PING 
0. INSTALL FINGER TIGHT 

A APPLY A THIN FILM OF ITEM ® TO CONTACT SURFACE BETWEEN ITEM CO AND ITEMS 
(TYTYTY^T^ t GD» BETWEEN item (Y) ano item f 3 ) AND 

BETWEEN ITEM(3^AND ITEM (4) 

3 SOLDER PER ND1002071 

6. CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER ND 1002032 

7. RESISTORS TO BE SELECTED FROM TABLES II ,IE AND 32 PER PS 2018601 

& ITEM (zt) TO BE SELECTED FROM TABLE I AT ASSEMBLY, CLAMP TO PREVENT CABLE 
MOVEMENT, BUT MUST NOT PINCH WIRES 

3. MARK CHARACTERS -J° HIGH , COLOR BLACK , AT LOCATIONS SHOWN PER ND 100601*9 

Kl PIP PREALIGNED ASS'Y NASA DWG NO. 2018639 SHALL BE MATCHED TO D C. OlFF AMR NASA DWG. NO. 2007101 -Oil, AC OIFF AMP DWG NO. 2007104-011, 
BtNNERY CURRENT SWITCH NASA DWG. NO. 2007103-011 B EITHER PIPA CALIBRATION MOD. NASA DWG. NO. 200705-011 PER PS EOlOGCsS 
OR 600705-011 PER PS 200607 PRIOR TO ASSEMBLY TO STABLE MEMBER. MODULES SHALL BE MAINTAINED IN 
CONJUNCTION WITH THIS ASSEMBLY ANO SHALL BE ASSEMBLED IN OTHER PIPA ELECTRONICS ASS'Y NASA 
DWG. NO. 2007201-011 OR PULSF TORQUE ASS'Y 6007000-011 
11. IRlG PREALIGNED ASSY NASA DWG NO. 2021500-031 < -04 I MAY BE USED IN-OII CONFIGURATION OF THIS ASSY 
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I INT E RPRET DRAWING IN ACCORDANCE WITH Mil 
g, APPLY ITEM (Tg) TO ITEMS C~Q AND Cl) AFT I 
A ECCENTRICITY marks on both races of iten 
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notes: 

i INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-TO 327 
a APPLY ITEM (72) TO ITEMS (T) AND(T) AFTER ASSEMBLY 
A ECCENTRICITY MARKS ON BOTH RACES OF ITEM (T) TO BE ALIGNED 

WHEN ITEMS (T)AND(T) ARE IN THE POSITION SHOWN LOCATE "THRUST**SURFACES OF BOTH BEARINGS AS SHOWN 
A IDENTIFY USIN6 DRAWING NO- REVISION LETTER MANUFACTURERS SYMBOL AND SERIAL NO. ON (jP) 

AT THE INDICATED LOCATION PER ND IOOBOZ3 ANO ND IDOEOlS 
3. SCREW TORQUE REQUIREMENTS t 7 X 
CT) 400 IN l_B 
(T) IOJO. IN LB 
GD® 10-0 IN LB 

a WITH SLOT 1 -A- | AND |-B-| 90*00'00" t O* OO'lE" APART AS SHOWN (CORRECTION FOR FIXTURE ERROR PERMISSIBLE^ 
THE 16 X SECTION OF THE RESOLVER SHALL BE WITHIN t O’2' OF ELECTRICAL ZERO REFERRED TttTHE I X SHAFT 




























2 rc>iOQ,zfc-i3 \ ::::: 

6 1001489-22. 

6 1001488-16 

SCREW, FLAT HD^HEI SOC SJ_. 17 

SCREW. HEX, SOC HEAD 16 

SCREW, HEX. SOC HEAD 6.L. 1 5 

14 

sSgS 


gllS~ 

BEARIHG, BALL, DUPLEX 6 

RESOLvER, MULTIPLE SPEED 5 

PLATE ,0WG RETAINER, RS«? MA40.A, 4- 

NUT, BRG RETAINER 3 

SHAFT,STUB, RESOLVER M.A.CO. A. 2 
HOUSING,6RG,RSVR,M»00LE AXIS l 

NOMCNCl/.TlWf 0* «B 

DCjawmow no. 

UST or MATCflMLS 

MARKED SPACECRAFT CENTER 

HJUSTOK. TOM 

RESOLVER 

ASSEMBLY . 
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1. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327 

2, APPLY ITEM (77) TO ITEMS (T) AND (T) AFTER ASSEMBLY _ 

a ECCENTRICITY MARKS ON BOTH RACES OF ITEM (IQ TO BE ALIGNED WITHIN 5* OF | - C -I AND IN THE DIRECTION OF ARROW 
WHEN ITEMS (T) AND (T) ARE IN THE POSITION SHOWN LOCATE "THRUST** SURFACES OF BOTH BEARINGS AS SHOWN 
4. IDENTIFY USING DRAWING NO. REVISION LETTER MANUFACTURERS SYMBOL AMD SERIAL NO. ON (T) AT THE INDICATED 
LOCATION PER ND 1002023 AND NDI0O2O19 
5L SCREW TORQUE REQUIREMENTS t 7% 

(T) 400 IN 

(TT) io.o in 

(77)5.0 IN 

6. WITH SLOT | -A- | AND | - B~ I 90"00'00" - 0*00* 12“ APART AS SHOWN (gORRECTION FOR FIXTURE ERROR PERMISSABLE) 
THE 16 X SECTION OF THE RESOLVER SHALL BE WITHIN *0*2' OF ELECTRICAL ZERO REFERRED TO THE IX SHAFT 
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NOTES: 

1. INTEOrnCiT P RAWING IN ACCORDANCE WITH MIL-D-7032T 

2. APPLY ITEM (TT) TO ITEMS (T) AND (j[) AFTER ASSEMBLY __ 

3L ECCENTRICITY MARKS ON BOTH RACES OF ITEM (j&) TO BE ALIGNED WITHW 5* Of l - C ~1 AND IN THE OBJECTION OF ARROW ... 

WHEN ITBMi (gMNO CD ARE IN THE POSITION SHOWN LOCATE “THRUST** SURFACES OF BOTH BEARINGS AS SHOWN 
4. IDENTIFY USING DRAWING NO. REVISION LETTER MANUFACTURERS SYMBOL AMD SERIAL NO. ON (T) AT THE INDICATED 

LOCATIORT PEW ND 1002023 AND NDIOOSOIS . 

£ SCREW TORQUE REQUIREMENTS t 7% 

CD 4-00.0 IN-LB — 

Qs) 10.0 IAL-LB. . 

(Tf) 5.0 IN-LB - - 

6. WITH SEMAP- 1 HI- ( AND 1 - B- 1 90*00'00“ r0*00* 12“ APART AS SWWN (CORRECTION FTJW FWTURE ERROR PERNSSSABLe) 
THE 16 X SECTION OF THE RESOLVER SHALL BE WITHIN ±0*2* OF ELECTRICAL ZERO REFERRED TO THE IX SHAFT _ 
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NOTE®: 

L INTERPRET DRAWING IN ACCORDANCE WITH MX.-D-70327 
2» APPLY ITEM (TT) TO ITEMS (T) AND (T) AFTER ASSEMBLY 

31 ECCENTRICITY MARKS ON BOTH RACES OF ITEM (jf) TO BE ALIGNED WITHIN 5* OF | - C ~1 AND IN THE DIRECTION OF ARROW 
WHEN ITEMS CD AND CD ARE IN rHE POSITION SHOWN LOCATE "THRUST** SURFACES OF BOTH BEARINGS AS SHOWN 
4. IDENTIFY USING DRAWING NO. REVISION LETTER MANUFACTURERS SYMBOL AMO SERIAL NO. ON CD AT TME INDICATED 
LOCATION PER ND 10020£3 AND NDI0O2OI9 
3L SCREW TORQUE REQUIREMENTS tl% 

(T) 400 IN 
CD 10.0 IN 

@Gz) 5 *° ,N 

. 6. WITH SLOT | - A- | AND | - B- I 90 # 00'00" t0*00*l£"ARART AS SHOWN (CORRECTION FOR FIXTURE ERROR PERMISSABLE) 
THE 16 X SECTION OF THE RESOLVER SHALL BE WITHIN ±0* £' OF ELECTRICAL ZERO REFERRH) TO THE IX SHAFT 
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NOTES: 

l INTERPRET DRAWING IN ACCORDANCE WITH MIL-D- 7032.7 

2- APPLY ITEM (T3) TO ITEMS (T) $ © AFTER ASSEMBLY _ 

3. ECCENTRICITY MARKS ON BOTH RACES OF ITEM (IT) TO BE ALIGNED WITHIN 5* OF j-C- 1 AND 
IN DIRECTION OF THE ARROW WHEN ITEMS (7) $ QQ ARE IN THE POSITION SHOWN 
LOCATE "THRUST”SURFACES OF BOTH BEARINGS AS ShSwN _ _ _ , 

4 IDENTIFY USING DRAWING NO., REVISION LETTER MANUFACTURERS SYMBOL AND SERIAL NO. ON ITEM 
(T) AT THE INDICATED LOCATION PER ND I0020E3 AND NDIOO2OI0 

5. ASSEMBLY TO MEET REQUIREMENTS OF PS £018608 

6. SCREW TORQUE REQUIREMENTS t 7% 

(P 400 IN LB 

(Tb ) 10.0 IN LB 

(77) S-O IN LB 

*1 WITH SLOT Pa^I AND SLOT Pb 7 ! 90*0'00*? 12' APART AS SHOWN (CORRECTION FOR FIXTURE ERROR PERMISSIBLE) 

THE 16 A SECTION OF RESOLVER 2018631 SHALL BE WITHINtO*£' OF ELECTRICAL ZERO REFERRED TO THE IX SHAFT AND 
RESOLVER 20IB6S2 SHALL BE WITHINiO'lO'OF ELECTRICAL ZERO 
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notes*. 

L INTERPRET DRAWING IN ACCORDANCE WITH MH_-D- 7032.7 
APPLY ITEM (ID TO ITEMS CD $ © AFTER ASSEMBLY 

ECCENTRICITY MARKS ON BOTH RACES OF ITEM CD TO BE ALIGNED WITHIN 5 OF {-C-j AND 
IN DIRECTION OF THE ARROW WHEN ITEMS CD * © ARE ^ POSITlON SHOWN 
' a f&'lS&iinunw mm. ***. ml o* -tem 

CD AT T** INDICATED LOCATION PER ND IOOAOE3 AND NDIOOADIP - 
, 3. ASSEMBLY TO MEET REQUIREMENTS OF PS E0I860B 
6. SCREW TORQUE REQUIREMENTS t 7% 


Cf) 400 IW LB 
(Ta) 10.0 IN LB 
CTD J.O IN LB 

-TWTTW SLOT EA3 AND SLOT 90*0*00*5 12* AFWRT AS SHOWN (CORRECTION FOR FIXTURE Ef 

- THE 16 A SECTION OF RESOLVER EOW6SI SHALL BE WITHfNtO’S' OF ELECTRICAL ZERO REFERI 
RESOLVER 2jO»B63E SHALL BE WITHINiO'10'OF ELECTRICAL ZERO 
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3. REQUIREMENTS 

3.1 GENERAL 

3*1*1 Prior Compliance . The subassemblies comprising the resolver 

assembly under test, shall have met the requirements of their applicable 
test specificat!or»s prior to testing of the resolver assembly. 

3*1*2 Qualification Sample . When specified by the procuring activity, 

representative samples of the resolver assembly shall be manufactured using the 

methods and procedures proposed for the production lot. These shall be submitted 
to the NASA inspector for qualification tests at an activity designated in the 
contract or by the procuring activity. 

These qualification tests are conducted tc determine whether 
or not the resolver assemblies are being produced in compliance with the require¬ 
ments of the contract, specification, and drawings. Further production of the 
item by the contractor prior to approval of the procuring activity or the com¬ 
pletion of the qualification tests shall be at the contractor's risk. The 
qualification tests shall be conducted in accordance with the procedures speci¬ 
fied in Section 4. 


3*1*3 Requalification Samples . When specified by the procuring activity 

the contractor shall submit one or more resolver assemblies to a designated 
testing activity to determine compliance of the sample (s) with the require¬ 
ments of the contract, specification, and drawings. The resolver assemblies 
constituting the sample shall be selected from production lots by the procuring 
activity. 

3-1*4 Electrical . The resolver assembly shall meet the f Hewing 

electrical requirement- All requirements specified herein shall apply to the 
resolver assemblies by this specification. 

3*1*4.1 Cross Coupling . With the unit tested in accordance with 4.2.2.3, 

the null voltages measured shall not exceed the following values: 

Total 

a. 16X transmitter output lOmv 

b. IX transmitter output $5 mv 

c. Gyro Error Output 65 iiiv 

3*1*5 Qualification . The resolver assembly shall meet the following 

qualification requirements. 


3*1*5*1 Vibration, Operating 

withstand the vibration requirements 


Condition . The resolver assemblies shall 
specified in 4. 2 . 3 . 3 . 


3*1*5*1*1 Angular Deviation . With the resolver assembly tested as specified 
the angular deviation shrll not exceed -0.5 minute. 


4 



















































NOTES: 

l INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327 
2- APPLY ITEM (T3) TO ITEMS (T) $ (JD AFTER ASSEMBLY 

3l ECCENTRICITY MARKS ON BOTH RACES OF ITEM fa) TO BE ALIGNED WITHIN 5* OF |-C~ t AND 
IN DIRECTION OF THE ARROW WHEN ITEMS CD $ C±) ARE ^ THE POSITION SHOWN 
\ . LOCATE "THRUST"SURFACES OF BOTH BEARINGS AS SfKWN 

* +■ IDENTIFY USIN6 DRAWING NO v REVISION LETTER MANUFACTURERS SYMBOL AND SERIAL NO. ON ITEM 

CD AT T** INDICATED LOCATION PER ND 1002023 AND NDI0020I9 
3. ASSEMBLY TO MEET REQUIREMENTS OF PS 2016GOB 
6. SCREW TORQUE REQUIREMENTS t 7% 

® 400 » N LB 
(TF) 10.0 IN LB 
( 77 ) 5.0 IN LB 

TWTTH SLOT 1-A-l AND SLOT t - B-t 90*0'00*t 12' APART AS SHOWN (CORRECTION FOR FIXTURE ERROR PERMISSIBLE) 

THE 16 X SECTION OF RESOLVER 2018631 SHALL BE WITHINiO*2' OF ELECTRICAL ZERO REFERRED TO THE IX SHAFT AND 
RESOLVER 2016632 SHALL BE WITHIN tO'lO' OF ELECTRICAL ZERO 


SEE NOTE 3 
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PROCUREMENT SPECIFICATION 


RESOLVER ASSEMBLY, MULTIPIE SPEED (l 6 X and IX) 
AND GYRO ERROR 


This specification establishes the requirements for the 

the Resolver Assembly, Multiple Speed Tl 6 X and 1X> and Oyro Error 


1.1 This specification es- 
procurement of the Resolver Assembly 
hereinafter called resolver assembly 


2 . APPLICABLE DOCUMENTS j * 

2.1 The following documents of the issue in effect on the 

date of invitation for bids form a part of this specification to the extent 
specified herein. 

SP EC IF ICATIONS 


Military 


MIL-P-116 

MIL-E-17555 


Preservation, Method of 

Electronic and Electrical 
Equipment and Associated Repair 
Berts, Preparation for Delivery of 


Apollo GAN 


HD-101^04 


General Specification, Configuration, 

Process and Quality Control Requirements 
for Suppliers of High Reliability 
Articles for use in Spacecraft and Supporting 
Equipr^nt 


STANDARDS 

Military 


MIL-STD-202 


Test Methods for Electronic and Electrical 
Component Barts 
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3. REQUIREMENTS 

3.1 GENERAL 

3*1*1 Prior Compliance . The subassemblies comprising the resolver 

assembly under test shall have met the requirements of their ppplicable 
test specifications prior to testing of the resolver assembly. 

3*1*2 Qualification Sample * When specified by the procuring activity, 

representative samples of the resolver assembly shall be manufactured using the 
methods and procedures proposed for the production lot. These shall be submitted 
to the NASA inspector for qualification tests at an activity designated in the 
contract or by the procuring activity. 

These qualification tests are conducted to determine whether 
or not the resolver assemblies are being produced in compliance with the require¬ 
ments of the contract, specification, and drawings. Further production of the 
item by the contractor prior to approval of the procuring activity or the com¬ 
pletion of the qualification tests shall be at the contractor's risk. The 
qualification tests shall be conducted in accordance with the procedures speci¬ 
fied in Section k . 

3*1*3 Requalification Samples * When specified by the procuring activity, 

the contractor shall submit one or more resolver assemblies to a designated 
testing activity to determine compliance of the sample (s) with the require¬ 
ments of the contract, specification, and drawings. The resolver assemblies 
constituting the sample shall be selected from production lots by the procuring 
activity. 

3.1.1* Electrical . The resolver assembly shall meet the following 

electrical requirement. All requirements specified herein shall apply to the 
resolver assemblies by this specification. 

3.1.1*.l Cross Coupling . With the unit tested in accordance with k.2.2.3, 

the null voltages measured shall not exceed the following values: 




Total 

a. 

16X transmitter output 

lOrav 

b. 

IX transmitter cutout 

sow* 

c. 

Gyro Error Outp 

50mv 


3.1.5 Qualification . The resolver assembly shall meet the following 

qualification requirements. 

3*1*5*1 Vibration, Operating, Condition . The resolver assenblies shall 

withstand the vibration requirements specified in 4.2.3*3* 

3-1.5*1*1 Angular Deviation . With the resolver assembly tested as specified, 

the angular deviation shall not exceed -0.5 minute. 


i 
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3*1•5*2 Shock, Operating Condition * The resolver assemblies shall with¬ 

stand the shock requirements specified in k. 2.3*4. 

3.1.5.2.1. Angular Deviation . With the resolyer assembly tested as 
specifled, the angular deviation shall not exceed -0.5 minute. 

3.1.5.3 Humidity. Operating Condition . The resolver assemblies shall 

exhibit the capability of performing as specified herein, with no damage or 
evidence of rust, blistering, varnish condensates or corrosion when tested in 
accordance with the requirements of 4.2*3*5* 

3.1.5*3*1 Cross Coupling . With the resolver assembly tested as specified, 

the cross coupling shall be as Indicated in 3.1.4.1 

3*1*5*4 Temperature . 

3.1.5.if.1 Low . The resolver assembly shall be subjected to the temperature 

condition specified in 4.2.3*6.1 and upon completion, shall successfully meet 
the requirements of 3*1*4. 

3*1*5*if.2 High . The resolver assembly shall be subjected to the temperature 

condition specified in if.2.3.6.2 and upon completion, shall successfully meet 
the requirements of 3*1*4. 

3.2 DETAIL. Additional detail requirements or exceptions applicable 
to the resolver assemblies are specified on the NASA drawing* All resolver 
assemblies procured under this specification shall meet the requirements of 
the applicable drawing. 

3.3 PERFORMANCE AND PRODUCT CHARACTERISTICS. The following 
requirements are stated to inform the supplier of the goals that were considered 
in the design. Inclusion of this information shall not be construed by the 
supplier as authorization to modify the design. 

If the design of any part is not completely specified by the 
contractual documents, the supplier may submit a suggested design document 
for approval which will support these requirements. 

If, in the opinion of the contractor, any design or testing 
shall impose undue time delay or expense, he shall so state, in detail, in 
a counterproposal, substantiating all contributing factors when submitting a 
bid, proposal, or change request in connection with this specification. 

Requests for changes or deviations to this specification or 
to applicable drawings, specifications, materials, or processes specified herein 
shall be accompanied by written Justification. 

3-3»l Design . 

3.3.1.1 Reliability . Design objectives require maximum reliability 

of these resolver assemblies during their periods of useful life. Every effort 
shall be made to design and produce units capable of meeting a maximum failure 
rate of 5 per 1,000,000 hours. 
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3-3-1-2 Workmanship . The fabrication and finish of the resolver assembly 

parts shall be such as to produce units free from any defect that vould affect 
proper functioning in service. Articular care and attention shall be paid to 
neatness and thoroughness of soldering, wiring, marking of parts and assemblies, 
and freedom of parts from burrs and sharp edges. 

3-3-1-3 Arts and Materials . The parts and materials used in fabricating 

the resolver assembly shall be in strict accordance with the applicable drawings 
and specifications referenced herein. Substitute materials shall be selected 
with such quality as to ensure that the eqpipiwnt will meet the requirements 
of this specification and shall be subject to prior approval of the procuring 
activity. 

3-3-1- 1 * Flammable Materials . Ateriala which may be ignited or cause 

an explosion shall not be used for construction applications where sparking 
or arcing could cause ignition. Materials which may inadvertently support 
combustion shall not be used. Flammable impregnating, potting or embedding 
compounds, when enclosed in fire-resistance containers, shall be acceptable. 

3-3-1-5 Toxic Materials . Materials which produce harmful toxic effects 

during service usage shall not be used. Where a suitable nontoxic material is 
not available, preventive measures shall be provided, subject to the approval 
of NASA. Materials which, when ignited, produce toxic substances or vapors 
shall be avoided whenever practicable. 

3.3- 1*6 Unstable Materials . Materials which are unstable or become 
unstable to the extent that they emit or deposit corrosive substances capable 
of causing corrosion or producing electrical leakage paths vithin an assembly 
under possible operating and storage conditions shall not be used during 
manufacture or recommended for use during maintenance. 

3.3- 1-7 Corrosion, Moisture, and Fungus-Resistant Materials . Materials 
shall be selected for noncorrosive and nonhygroscppic characteristics and 
ability to resist the effects of corrosion, moisture and fungus. Preference 
shall be given to materials with inherent fungus resistance rather than reliance 
upon the application of surface fungistatic or fungicidal treatments. 

3.3- 1-8 Dissimilar Metals . Hie use of dissimilar metals shall be avoided 
whenever practicable. Magnesium shall not be used except with the prior approval 
of the procuring agency or when so called for on the applicable drawings. 

3-3-2 Radio Interference Suppression . The suppression of radio 

noise and Interference shall be considered in the design of the resolver 
assembly. 

3-3-3 Shelf Life . Hie resolver assembly shall have a shelf life 

of at least 5 years, without operation, at ambient room temperature, after 
final acceptance at the vendor's plant. 
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*• WLXTI ASSURANCE PROVISIONS 

J' 1 „ , ° ENERU " lfales * otherwise specified herein, the supplier 

submissl^f^ Per T? rnance of 811 Inspection requirements prior to 

for “ASA Inspection and acceptance. Unless otherwise specified, 

acceoSble^ n "m<« tm T e “•* f™ f * cilit i*« OT «ny conmerclal laboratory 
he In fP ectlon recards of the examinations and teste shall 

The^me??^ 1 i*!?” 4 a ™ llable t0 "ASA 88 »pe=i«ed in the contract or order. 
^l£$*, th# 9U * lity aa8ur8nce Provlsicns in Specification 


TEST CCWDITI0NS. tftiless otherwise specified herein, the 
conditlons:** 1 ”* 51168 aubJected t0 the teBt ’ under the following 


s. Temperature 
be Relative Humidity 

c. Barometric pressure 


25°i 10°C 

Not more than 900 

26 to 30 inches Hg 


... DESCRIPTION OF TESTS. The inspection and testing of the resolver 
assembly shall be classified as follows: 

Acceptance Tests* Each resolver assembly being submitted 
f£.®? c ® p ? ailce ™ der tiie contract shall be tested by the supplier as 

° nly ^ ho !? re8olver assemblies meeting all of these require¬ 
ments shall be considered acceptable. Those failing must be rejected. 

Acceptance test data on each unit accepted must accompany shipment to the 
W^tn r * / cceptanc ! * ests 8han be witnessed by thT^izS* government 

^ p^^r^r^ ° f the PUrCha8er '° r - the ’“" h88 “ 

shall be e.d. ..T^IT 1 «nd Mechanical Inspection. A comprehensive inspection 
“r 1 .?* “ de ° f tha solver assembly to detemine the extent of compliance 

W °f* M ‘ 8 P*<*»<»tlon and drawing 2018608 and^hall at 

least include determination of the following: 

a. Size, dimensions, tolerances, weight, appearance and markings. 

b. Adequacy of materials, parts, and subassemblies; compliance 

with specific ratings, and conformance to applicable specifications. 

c. Finish, coatings, construction, markings, and nameplates 

as applicable. 

d. Wiring, cabling, welding, soldering, color coding, and 
terminals, as applicable. 

e. Workmanship and.cleanup. 











Apollo G&N Specification 
PS 2018608 


4.2.2.3 Cross Coupling . During these tests, the specified loads shall 
he applied to all resolvers. 

4.2.2«3*1 Multiple Speed Transmitters to Gyro Error . With the sixteen 
and one s^eed resolver transmitters excited by applying 28 volts ~2 per cent, 

800 cps -0.5 per cent between P3(Hi) and Pl(lo) and the primary windings of 
the gyro error resol/er shorted P2(b*h) to P4(6ret9 and Pl(Qn) to P3(M6i4*), 
the total voltage measured at either output phase of the gyro error resolver 
shall not exceed the values specified in 3.1.4.2. 

2.2.3.2 Gyro Error to Multiple Speed Resolvers . With the gyro error 

resolver connected as per Pig. 1 and the primary windings of the sixteen and 
one speed transmitters shorted P2(Yel/Wht) to F4(Blu/Wht) and P3(Blk/Wht) 
to Pl(Rd/Wht), the total null voltage measured at either output phase of the 
sixteen or one speed resolver shall not exceed the values specified in 3*1*4.1 
as the electrical angle of the resolver standard is varied in 30 steps from 
0° to 36O 0 . 

4.2.3 Qualification Tests . Qualification tests shall be accom¬ 
plished by the supplier or other activity pursuant to the recommendations of 
NASA or the purchaser. Initial qualification tests will be conducted after 
the award of the contract to determine that the production will meet the 
requirements of this specification. Failure of the resolver assembly to meet 
these requirements may result in disqualification of the supplier as determined 
by NASA or the purchaser. Requalification will be required at the discretion 
of NASA or the purchaser in the event that (a) the supplier has modified the 
item; (b) the supplier has instituted a change in the materials used or in 

Ms processing and (c) the specification requirements for the item have been 
amended or revised sufficiently to affect the character of the item. 

4.2.3*1 Samples . Not less than 3 samples shall be submitted for 

initial qualification of this item. One or more specimens may be adequate 
for requalification tests as determined by NASA or the purchaser. Specimens 
submitted for these tests shall have been produced under conditions representative 
of the supplier's normal production and shall have passed the acceptance 
tests listed above. 

4.2.3.2 Initial Conditions . During the qualification tests, the 

locating slots shall be aligned as specified on drawing 2018608. The individual 
resolvers shall be energized at rated test voltage and frequency and the output 
windings connected to their respective loads as specified in the individual 
detail specifications. 

4.2.3»3 Vibration, Operating Condition . With the resolver assembly 

mounted in a suitable test fixture, it shall be subjected to the following 
vibration requirements: 20g (0 to peak) 3 to 2000 to 3 cps at 1 min/oct 
logarithmic sweep once along each of three orthogonal axes. 0.12 inch 
maximum amplitude. Throughout these tests, both resolvers shall be locked 
at the position defined in 4.2.3.2 and the gyro error resolver monitored 
with a resolver bridge aftd null miter. During and after the test, the 
angular deviation shall not exceed ^0.5 minutes. The angle of the resolver 
may be reset each time the fixture is remounted to vibrate on another axis. 







RESOLVER 

STANDARD 
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4. 2*3.4 Shock. Operating Condition . With the resolver assembly mounted 

in a suitable test fixture, it shall be subjected to two shock puls|s along 
each axis in each direction. The shock pulses shall have a 50g, 6 -1 msec 
sawtooth wave shape. Throughout these tests, both resolvers shall be locked 
at the position defined in 4.2.3.2 and the gyro error resolver monitored with 
a resolver bridge and null meter to Indicate any deviations in electrical 
angle. Angular deviation shall not exceed ^0.5 minute. 

4.2.3.5 Humidity. Operating Condition . The resolver assembly shall 

be subjected to the humidity conditions of Standard MEL-STD-810, method 
507 for five cycles only. During and after this test, the resolver assembly 
shall be checked according to 4.2.2.3 and shall meet the requirements 
specified therein. 

4.2*3.6 Temperature. 

4.2.3.6.1 Lew . The resolver assembly shall be maintained at a temperature 
of 0° -3°C for 48 hours at nonoperating conditions. Upon completion of the 
test, the unit shall successfully meet the acceptance test requirements. 

4.2.3.6.2 High . The resolver assembly shall be maintained at a tempera¬ 
ture of 93 °-3°C for 48 hours at nonoperating conditions. Upon completion 
of the test, the unit shall meet the acceptance test requirements. 

4.2.3.7 Disposition of Samples . Samples used in test shall not be 
shipped to the purchaser in compliance with a procurement order. 

4.2.3.8 Reliability . The reliability requirements contained in 

Section 3 of this specification are design objectives. Unless specifically 
called for in the procurement contract, it shall not be necessary for the 
supplier to demonstrate his compliance with requirement a. The supplier will 
furnish the purchaser or NASA such data as he may have available for establish¬ 
ing the current reliability of these units. Additional data shall be 
accumulated to as great a degree as possible from the tests specified herein 

or any other tests the supplier may conduct which will tend to support or verify 
attainment of the reliability objectives specified. 

5. PREPARATION PON DELIVERY. 

5.1 PRESERVATION AND PACKAGING. The resolver assembly shall be 

preserved and packaged in accordance with Specification MIL-E-17555* level 
B, as specified in the contract or purchase order. 

5.1.1 Unit Protection . The resolver assembly shall be individually 
afforded unit protection in accordance with method III of Specification MIL-P-116. 
In addition, equipment packaged for level B protection shall be sealed 

against water and dust by means of suitable wrapping. 

5.1.2 Vibration and Shock. Shipping Condition . Equipment packag¬ 
ing for shipment shall provide adequate protection from all anticipated shipping 
environments. 
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5.2 MARKING. In addition to any special narking required by 

the contractor or order, the marking of unit, interior packages, and 
exterior shipping containers shall be In accordance with level B of 
Specification KIL-E-17555- 
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6 . 

6.1 


6 . 1.1 

to the environmental requirements of this specification are set forth in 
Standard KEL-STD-202. 

6.2 DEFINITIONS 

6.2.1 Direction of Rotation . The direction of rotation is viewed 
from the shaft extension end of the resolvers or of the mounting end in the 
case where no shaft extension exists. 

6.2.2 Angular Position . The angular position of the resolver is 
the angular displacement of its secondary about the axis of the secondary 
from the resolver's sero position measured as an increasing positive angle 
in the ccw direction. 

6.2.3 Resolver or Electrical Zero . Resolver or electrical zero 

is defined as the position of the secondary produced under the following 
conditions: That position of the secondary for which windings (PI - P3J 
and S2-S4) experience minimum coupling (null) and for which established 
vector convention is in accordance with figure 2 and the equations specified 
herein for positive (ccw) rotation. 

Resolver Equations 

E (S1-S3) * HE (P1-P3) cos 

E (S2-S4) - KE (P2-F4) cos 

6.2.1* Total Null Voltage . Total 

secondary voltage including harmonics. 

NOTICE: When Apollo G&N drawings, specifications or other data are 

used for any purpose other than in connection with a definitely related NASA 
procurement operation, NASA thereby Incurs no responsibility nor any 
obligation whatsoever, and the fact that NASA may have formulated, furnished 
or in any way supplied the said drawings, specifications, or other data is 
not to be regarded by implication or otherwise as in any manner licensing 
the holder or any other person or corporation, or conveying any rights or 
permission to manufacture, use, or sell any patented invention that may in 
any way be related thereto. 


9 + KE (P2-H0 sin 0 
9 - KE (RL-P3) .In 0 
null voltage is the minimum 


NOTES 

Terminology 

Environmental Terms . Terms and descriptions applicable 
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I. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D~70327 _- 

a ASSEMBLE 2 TEST PER THE REQUIREMENTS OF . P3 2007203 ' _. 

a. EOCENTRICI-rf MARKS ON BOTH RACES OF ® TO BE ALJ 6 NEO WJVm 1 8 * OfE*3 AND IN THE DIRECTION OF THE ARROW 
WHEN (T) i (T) ARE IN THE POSITION SHOWN-APPLY A THIN COAT OF CH) TO ,NS,DE DIAMETER OF CD AND 
FAYING SURFACE OF(T) BEFORE ASSEMBLING 
4s SCREW TORQUE REQUIREMENTS t 7*/m 
A. 3s5 IN LB 
& SO NLB 

S SOLDER LEADS FROM (T) TO LOWER SECTION OF APPROPRIATE TERMINAL PER ND 002071 USING (I§).SOLDER ALL OTHER 
: TO EITHER UPPER SECTION OF APPROPRIATE TERMINAL OR (jD NDI0O207I USING 

ft. HEAT SHRINK SLEEVING ON (j9) $ (Hq) AFTER ASSEMBLY 

• 7 , uee CHICAGO STITCH LACING IN AREAS INDICATED PER NDI002032 

8 MARK CHARACTERS ‘[a HIGH COLOR BLACK AT LOCATION* SHOWN PER ND 100201* 

9. IDENTIFY USING DRAWING NO, REVISION LETTER, $ MANUFACTURERS SYMBOL AT THE INDICATED LOCATION PER 
NOTE 8 $ SERIALIZE PER ND 1002023 

a ™ft© from «*»** kaibn. CD« Rfmokf tor OU b motor® w.thovt FIRS! 

.ASSEMBLING KEEPER TO TORQUE MOTOR (¥) 

12 ITmTpW ■mill'll COLUMN ON SHEETS 2 THRU 8 INDICATES YES OR NO 

13* CONDUCTORS WITH Ttlg BW I E NUMBER SHALL BE TWISTED PER NDIOOSO*. WITH THE EXCEPTION O^THC 

CONDUCTORS Cl »-«• •'*), (7-tT-E.^U35-USS- 2 , 38-»)>-l SG- «. **-$?**. 42-2, 42-s) AND &K 5.-2, 51-s) 

WHICH ARE SHIELDED BUT NOT TWISTED .. 

14. DIMENSIONS ON SHEETS 2 THRU B ARE IN INCHES AND 2 PLACE DECIMALS 

J5. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU B INDICATES THE FOLLOWING;-- - - 

A » SHIELD GROUND ON "FROM END" 

, C PFoV^!v E LD CO^^ TO BC REMOVED ONLY AS NECESSARY FOR 

TEST AND INSPECTION - - - 
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100148® -4- 

SCRtW HEX SOC HD Stir L0CKIN6 

34 

1 

MSI5795 - 303 

WASHER, FLAT, METAL, ROUND 

33 

"97 

MIL-T-TIS TYPE* CLASS 2 

TAPE , NT LON , WAXED 

32 

V. 

1010870 

GREASE, LUBRICATING 

31 

/« 

QQ-S-571 5N60 

SOLDER 

30 

Vr 

QQ-S-571 SNIO 

SOLDER 

28 

61 

1010 862 

bushing, sleeve 

28 

6 1 

I0I0T8I-I 

CONTACT, ELEC 

27 

1 

ioooas.3 

WAS HER, CABLE CLAMP 

26 

1 

1000220-7 

CLAMP, CABLE 
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4. 2. 6 Torque Motor Output. 

a. With an excitation current of 0. 900 ± 1% amps applied, the torque output 
shall be 128 in.-oz. min. 


b. With an excitation current of 0.100 ± 1% amps applied, the torque output 
shall be 10.in. -oz. min. 


.4^2. 7 Torque Motor Phasing. With a minimum voltage (0 to 28 vdc) applied to 
pins J2-51 (hi) and J2-52 (Lo), the bearing housing shall rotate in a ccw direction 
as viewed from the bearing housing end. 

5. PREPARATION FOR DELIVERY r 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 


6. NOTES. None. 
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V.jMlL-T--nS TYPE P CLA-SS 2 [TAFT , NY LON., W A*LP 
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[1010490-114. 


1001488 - 4- 


facwrw hex aoc hp stir locking 


WASHER, FLAT, METAL, WOUND 


jSREASC, LUBRICATING 
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} WASHER, CABl.E CtAMP 
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[WIRE AW6 aae BLK IQ* lonc 


1006778-IB 


[INSULATION, SLCCVINS ELEC y,< LONC 


| INSULATION, SLEEVING ELEC HEAT SHRINK 


IOOOO 20 -10 


ISHIELD t 6RD ASST 
SHIELD j CWO ASS*Y~*^ 


[SCREW, rtAT HD SELF LOCKING SOC SfU8C[ 


1001480-2 


1001489-22 


-4Q78 


CLAMP, CABLE 


[9CREW, FUT HD SELF LOCK ISO SQC SPLINE 


BCREW, FLAT HD SELF LOCKING SOC SPUHE 


SCREW, HEX SOC HD SELF LOCKING 


[SCREW, HEX SOC HD self LOCKING 


[SCREW, HEX SOC HD 
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[CLIP RETAINER TORQUE MOTOR O.A. 
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SEE NOTE © 
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SECTION E-E 
2 PLACES 


SECTION D-D 
2 PLACES 
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CRIMP PER NDI0O220G 




PART NUMBER 
1000820-5 
1000220-6 
1000202-7 
1000220-15 
1000220-16 
1000220-17 


NO TE S 

1. INTERPRET DWG IN ACCORDANCE WITH MIL-0-70327 

2. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH ANO SHALL MEET 
THE REQUIREMENTS OF PS 2018609 FOR - Oil CONFIGURATION OR PS £01614.6 

FOR -021 CONFIGURATION _ 

3. ECCENTRICITY MARKS ON BOTH RACES OF (T) TO BE ALIGNED WITHIN - 5* OF |-A- | AND IN THE DIRECTION OF THE ARROW 

WHEN (T) ^ (~2) ARE IN THE POSITION SHOWN.APPLY A THIN COAT OF (si) TO INSIDE DIAMETER OF (T) AND TO 

FAYING SURFACE OF(jT) BEFORE ASSEMBLING 

A. SCREW TORQUE REQUIREMENTS ± iVm 

A. 3k5 IN LB XI 6.5 IN.LB 

B. 5.0 IN LB 

C. 10.0 IN LB 

5. SOLDER LEADS FROM (T) TO LOWER SECTION OF APPROPRIATE TERMINAL PER ND 1002071 USING (29).SOLDER ALL OTHER LEADS 
TO EITHER UPPER SECTION OF APPROPRIATE TERMINAL OR (j2) PER NDI0020TI USING 

6. HEAT SHRINK SLEEVING ON ( 7 ?) $ (2g) AFTER ASSEMBLY 

7. USE CHICAGO STITCH LACING IN AREAS INDICATED PER NDKJ02032 

8. MARK CHARACTERS HIGH COLOR BLACK AT LOCATIONS SHOWN PER ND 1002019 

9. IDENTIFY USINK? DRAWING NOt, REVISION LETTER, $ MANUFACTURERS SYMBOL AT THE INDICATED LOCATION PER 
NOTE 8 $ SERIALIZE PER NDI002023 

IQ. MAXIMUM ALLOWABLE TORQUE 12 OZ-IN 

11. CAUTION: 00 NOT SEPARATE STUB SHAFT (z) FROM HOUSING BEARING (~P)oK REMOVE TORQUE MOTOR(T) WITHOUT FIRST 
ASSEMBLING KEEPER TO TO ROUE MOTOR (3~) 

12. Y OR N IN TINNED COLUMN ON SHEETS 2 THRU B INDICATES YES OR NO 

13- CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED PER ND 1002032 WITH THE EXCEPTION OF THE FOLLOWING 

CONDUCTORS O'l I"®. 1-3), (7-1, 7-2, 7-3),(35-1,35-2, 35-3),(36-l, 36-2, 36-s),(42-l y 42-2, 42-3) AND (sK 31-2,51-3) 
WHICH ARE SHIELDED BUT NOT TWISTED 

14. DIMENSIONS ON SHEETS 2 THRU 6 ARE IN INCHES AND 2 PLACE DECIMALS 

15. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU 8 INDICATES THE FOLLOWING*. 

A -SHIELD GROUND ON "FROM END" 

B « SHIELD GROUND ON "TO END" 

16. PROTECTIVE COVER, PART NO. NAS-820-I6-l€S, TO BE REMOVED ONLY AS NECESSARY FOR 
TEST AND INSPECTION 

n. TAPE HARNESS IN AREA INDICATED USING, ITEM® TO MAINTAIN HARNESS CONFIGURATION PER SECTION 0-0 
AND SECURE HARNESS TO ITEM® WITH ITEM® 

18 . TAPE (|&) SHALL BE USED AS REQUIRED 70 RESTRICT MOVEMENT IN THE CABLE CLAMPS. 

19 ITEM ^ TO BE SELECTED FROM TABLE I AT ASSEMBLY. CLAMP 70 PREVENT CABLE MOVEMENT BUT MUST 
HOT PINCH WIRES. 
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|MlL-I-ISiaG TYPE MPT [TAPE-MYLAR INSULATION 1/4 WIDTH 


I l*SI5795-»03 
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QQ-3-571 SNP 


[>0104.90- II* 
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tSCRCW HEX aoc ho stir lock me 


IWASHCW, FLAT, METAL, WOUND 
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feRCASC, LUORICATINI6 


[PUSHINC, ALEEVC 


ICONTACT. CLE.C 


ioooaa o (sec note m) 


[WASHER, CABCE CLAMP 


CLAMP, CABLE 


[WIRE AWC WHT K>“ LONC 


WIRE AW6 eat BLK WL0NC 
INSULATION, SLECVtNS ELEC Vx LOME 


[INSULATION, 3LEEVIHB ELEC HEAT SHRINK 


[SHIELD t 6R0 ASST 


ioooo ao -» 


[SCREW, riAT HD SEIF LOCKMC IOC BUEC[ 


lioouac-aa 


|MS 1CC24 -AQ75 




[SCREV^FUT HP SELF iOCKIMC SOC STtlNE. 


I9CREW, FUT HP SEU LOCKNC 50C SPUHE 


[SCREW, HEX SOC HO SELF LOCK I MS 


[SCREW, HEX SOC HD SELF LOCKING 


[SCREW, HEX SOC HD 


lCONNECTOR, ELEC, RECEPTPCLE 


lCOHNECTOR, ELEC, RECEPTACLE 


TERMINAL, INSULATED 


|BALL BEARING DUPLEX 


|CLIP WIRE RETAINER 


[RING. RETAINING EXTERNAL BASIC 


[clip retainer torque motor o.a. 


[PLATE BRG RETAINER TORQUE MOT OA 


|SLIP RING ASS'Y 50 CONTACT 


MOTOR, TORQUE DC FRAMELESS 


[SHAFT, STUB TORQUE MOTOR O.A- 


[H0U5JNC MS TQHQUE MOTOR OUTER AIB 
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-SEE NOTE 17 
2 PLACES 


CABLE CLAMP 
PART NUMBER DIA. REfT 
1000220-5 .834 



DETAIL C 


-CRIMP PER NO 1002*08 
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4.2 50 
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•EE NOTE 8 


1000220-6 

•000202-7 

1000220-15 

1000220-ic 

1000220-17 


— 05 ) 

SEE NOTE •+ B 
C PLACES 
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SEE NOTE 4 B 
4 PLACES 


-® 6 PLACE* 


I. INTERPRET DWG IN ACCORDANCE WITH (WL-0-T03E7 


t. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET 
THE REQUIREMENTS OF PS 2018609 FOR - Oil CONFIGURATION OR PS 2016146 

FOR -021 CONFI6URATION _ 

2 ECCENTRICITY MARKS ON BOTH RACES OT® TO 6C ALIGNED WITHIN 15* OF P^T1 AND IN THE DIRECTION OF THE ARROW 
WHEN CD 4 CD *** THE POSITION SHOWN. APPLY A THAI COAT OF (Si) TO INSIDE DIAMETER OF ® AND TO 
FAYING SURFACE QF(T') BEFORE ASSEMBLIN6 
A. SCREW TORQUE REQUIREMENTS t 7 Ym 


A. 3l*> IN LB 

B. 5.0 IN LB 
C 10.0 IN LB 


5. SOLDER LEAM FROM (T) TO LOWER SECTION OF APPROPRIATE TERMINAL PER ND 1002071 USING fi?).SOLDER ALL OTHER LEADS 
TO EITHER UPPER SECTION OF APPROPRIATE TERMINAL OR (7f) PER NDI0O2O7I USING (Sg). 



GD—- 

C PLACES 


6. HEAT SHRINK SLEEVIN6 ON (Is) £ (jig) AFTER ASSEMBLY 

7. USE CHICAGO STITCH LACING IN AREAS INDICATED PER ND1002032 

«. MARK CHARACTERS ;{£ HIGH COLOR BLACK AT LOCATIONS SHOWN PER ND 1002019 

9. IDENTIFY USING DRAWING NO, REVISION LETTER, £ MANUFACTURERS SYMBOL AT THE INDICATED LOCATION PER 
NOTE 8 4 SERIALIZE PER ND 1002028 

KX MAXIMUM ALLOWABLE TORQUE 12 OZ-IM 

11. CAUTION: DO NOT SEPARATE STUB SHAFT® FROM HOUSING BEARING (T) OR REMOVE TORQUE MOTOR® WITHOUT FIRST 
•ASSEMBLING KEEPER TO TO ROUE MOTOR (® 

12. Y OR N M TINNED COLUMN ON SHEETS 2 THRU 8 INDICATES YES OR HO 

13. CONDUCTORS WITH THE SAME NUMBER SMALL BE TWISTED PER ND1002032 WITH THE EXCEPTION OF THE FOLLOWING 
CONDUCTORS I"*. » 3 ) } (?-*,">-*, 7-3),£sH^5-£, 93-3),fe-l, S€- 2, S«-s),(42-t, 42-2, 42-s) AND O', 51-2. 5»-s) 
WHICH ARE SHIELDED BUT NOT TWISTED 

14. DIMENSIONS ON SHEETS 2 THRU 6 ARE IN INCHES AND 2 PUCE DECIMALS 

15. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU 8 INDICATES THE FOLLOWING: 

A - SHIELD GROUND ON "FROM END" 

B • SHIELD GROUND ON “TO END" 

*S. PROTECTIVE COVER, PART NO. NAS-820-IS-ICS, TO BE REMOVED ONLY AS NECESSARY FOR 
TEST AND INSPECTION 

IT. TAPE HARNESS IN AREA INDICATED USING, ITEM(3^) TO MAINTAIN HARNESS CONFIGURATION PER SECTION O-D 
AND SECURE HARNESS TO VTEHA (jT) WITH \TEM(S|) 

18 TAPE (§) SHALL BE USED AS REQUIRED 70 RESTRICT MOVEMENT IN THE CABLE CLAMPS. 

IS ITEM (|D TO BE SELECTED FROM TABLE I AT ASSEMBLY. CLAMP 70 PREVENT CABLE MOVEMENT BUT MUST 
NOT PINCH WIRES. 

20 TORQUE RETAINING NUT TO <5-55 lb.-IN. ~ 
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SEE NOTE 4B \ \ 
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see NOTE a 
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SECTION E-E 
£ PLACES 


CABLE CLAMP 
PART NUMBER PI A. REF. 

loooeao-s .E34 

1000220-6 .B97 

1000202-7 .359 

loooseo-is .865 

ttOOEEO-IS .329 

K>00«0-l7 .390 


1. INT ERP R E T DWG IN ACCORDANCE WITH A8L-D-7D327 

2. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET 
THE REQUIREMENTS OF PS 2018609 FOR - Oil CONFIGURATION OR PS 2.01214-6 
FOR -021 CONFIGURATION 

a ECCENTRICITY MARKS ON BOTH RACES OF (T) TO ec ALIGNED WITHIN - 5* OF |-A- | AND IN THE DIRECTION OF THE ARROW 
WHEN (T) 4 C&) ARE IN THE POSITION SHOWN. APPLY A THAI COAT OF (St) TO INSIDE DIAMETER OF (T) AND TO 
FAYING SURFACE OF(T) BEFORE ASSEMBLING 

< SCREW TORQUE REQUIREMENTS ± 7 Vm 

A. U MLB 2 6.5 IN. LB 

B. 50 IN LB 

C 10.0 IN LB 

S. SOLDER LEAfiS FROM (T) TO LOWER SECTION OF APPROPRIATE TERMINAL PER ND 1002071 USING fisXSQLDER ALL OTHER LEADS 
TO EITHER UPPER SECTION OF APPROPRIATE TERMINAL OR <J2) PER NDI0O2O7I USING (3Q) . 

«. HEAT SHRINK SLEEVING ON (75) * G^) AFTER ASSEMBLY 

7. UBE CHICAGO STITCH LACING IN AREAS INDICATED PER NDI002032 

8 . MARK CHARACTERS 4 HIGH COLOR BLACK AT LOCATION^ SHOWN PER ND 1002019 

9. IDENTIFY USING DRAWING NCL, REVISION LETTER, $ MANUFACTURERS SYMBOL AT THE INDICATED LOCATION PER 
NOTE 8 $ SERIALIZE PER ND 1002023 

KX MAXIMUM ALLOWABLE TORQUE 12 OZ-IN 

11. CAUTION: OO NOT SIPARATE STUB SHAFT C&) FROM HOUSING BEARING CO OR REMOVE TORQUE MOTOR (jf) WITHOUT FIRST 
ASSEMBLING KEEPER TO TO ROUE MOTOR (X) 

12. Y OR N Ht TANNED COLUMN ON SHEETS 2 THRU 8 INDICATES YES OR NO 

13. CONDUCTORS WITH THB SAME NUMBER SHALL BE TWISTED PER ND 100203a WITH THE EXCEPTION OF THE FOLLOWING 
CONDUCTORS ,-2 » ,_3 ) 1 ( 7_ !» ~ 12 > 7-S) # £5-l^5-2, 36*9), (§ 6 - 4 , 3€- 2 * 36- 2 ),(4 2 - 1 , 42-2, 42-3)aND (sK 51-2, 5t-3) 
WHICH ARE SHIELDED BUT NOT TWISTED 

14. DIMENSIONS ON SHEETS 2 THRU 6 A9E IN INCHES AND 2 PUCE DECIMALS 

AS. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU B INDICATES THE FOLLOWING: 

A - SHIELD GROUND ON "FROM END" 

B • SHIELD GROUND ON "TO END" 

1C. PROTECTIVE COVER, PART NO. NAS - 820-16 - 16 S, TO BE REMOVED ONLY AS NECESSARY FOR 
TEST AND INSPECTION 

IT TAPE HARNESS IN AREA INDICATED UStNfc ITEM (35) TO MAINTAIN HARNESS CONFIGURATION PER SECTION 0-0 
AND SECURE HARNESS TO ITEM! (X) WITH ITEM(S§) 

m . TAPS (g) SHALL BE USED AS REQUIRED TO RESTRICT MOVEMENT IN THE CABLE CLAMPS. 

19 ITEM @ TO BE SELECTED FROM TABLE I AT ASSEMBLY. CLAMP 70 PREVENT CABLE MOVEMENT BUT MUST 
NOT PINCH WIRES. 

» TORQUE DETAINING NUT TO 45-55 It.-Hi. ~ 
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. 4/8 H|IL-I-ISia< TTfE ACT * TI»fE,A0N,fUc7wiISS SINaitlVt Is WlM 

[A/R A/R MIL-I-ISI2C. TYPE MFT TAPE-MYLAR INSULATION 1/4 WIDTH 

_l_ 1001488- A _ SCREW HEX SOC HO SELF LOCK INC _ 

I MSI5795-8Q3 _ WASHER, FLAT, METAL, ROUND 

V. MIL-T-TI3 TYTE r CL ASS Z TAPE .NYLON, WAXEP 

~y7 0*0070 _ &REA3E, LVORICATINC 

V7 QQ-S-371 SNgQ _ SOLDER 

V H QQ-S-STI SNIP __SOLDER 

• 1 1010862. BUSHIN©, SLEEVE 


SCK NOT! IS 



'—CD 


view G-G 


1000 2 . £3 _ 

" Toooaeo (see note is) 

" (010416 - 10 _ 

" 1010416- I _‘ 

r 1006776-18 _ 

(010490-114 _ 

~ 1000020-4 _ 

" 1000020 -to 

" 1010867- 2 _ 

~ 100867-12 _ 

] 1010067-l» _ 

" 100(48©-2 _ 

~ 1001488-18 _ 

" 1001484-2 2 _ 

_ IOIQ8I7-Ofe _ 

" 10(0783-2 _ 

" IQOOIQO-I _ 

‘ 20(8621 _ 

" 20(6731 _ 

~ MS £624-4075 _ 

’ 20(8 7 J6 _ 

" 2010768 __ 

'20(8*025_ 

" 2 3(0624 

' CO(8754 _ 

' 2018753 


WASHER,C 3LE CLAMP 
CLAMP, CABLE 

WIRE AW6 &8C WMT IO~ LONG 
WIRE AW6 28E BLK IQ* LON6 
INSULATION, SLECVIN6 ELEC fyc LOIN 
IN9ULATI0W, SLEE.VIN6 ELEC MEAT SHRH«K 
SHIELD t 6RD ASS'Y 
SHIEXD i 6«5 ASS'Y “ 

SCREW, rLAT HP SELF LOCKINC SOC SMI 
9CRLW, FUT HD SELF LOCKUt© SOC SEUWE. 
SCR EW, FIAT HD Sflf 100846 SOC SPLINI 
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SEE NOTE ft . 
T VP 



\ SECTION E"E 
4 ft PLACES 


CABLE CLAMP 
PART NUMBER DIA. REF. 
1000820-5 .234 

1000820-4 .187 

1000802-7 .353 

1000880-15 .265 

1000220-16 .326 

1000220-17 .390 








. mT CBP W CT owe IN ACCORDANCE WITH MIL-0-70327 

!. completed assembly shall be te s ted in accordance with and shall meet - - 

THE REQUIREMENTS OF PS 8018609 FOP - Oil CONFIGURATION OR PS 201*146 , 

FOR -021 CONFIGURATION _ ~ 

. eccentricity marks on doth Races or (T) to bc aligned withm t s* of ! -a- j and in the direction or tic arrow 

WHEN ( jT) 4 (T) ARE IN THE POSITION SHOWN. APPNV A THIN COAT OF (Si) TO INSIDE DIAMETER OF (js) AND TO 

■"Faying surface of(7j before assembling _ 

. SCREW TORQUE REQUIREMENTS t 7 V. 

A i5 IN LB 0,6.5 IN.LB - ' " • . 

B. 50 NIB ^ - - ' 

C. 10.0 IN lB ' . ^ 

, SOLDER LEAD* FPTM (T) TO LOWER SECTION OF APPROPRIATE TERMINAL PER ND 002071, EXCEPT SEE NOTE21, UilNO (29) . 
SOLDER ALL OTHER LEADS TO CITHER UPPER SECTION OF APPROPRIATE TERMINAL. OR (iT) PER ND 1002071 , EXCEPT SEE 
NOTE El, USING (30) _ 

, HEAT SHRINK SLEEVING ON (I?) ^ (2g) AFTER ASSEMBLY ^ 

uee CHICAGO STITCH LACING in AREAS INDICATED PER NDKX>2032__ 

MARK CHARACTERS HIGH COLOR BLACK AT LOCATIONS SHOWN PER ND 1002.019 

IDENTIFY USING DRAWING NOL, REVISION LETTER, i MANUFACTURERS SYMBOL AT THE INDICATED LOCATION PER 
^ NOTE 8 $ SERIALIZE PER ND 1002023 i 

MA XIMUM ALLOWABLE TORQUE 12 O2-IN 7 

CAUTION: 00 NOT SiPARATE STUB SHAFT (ft} FROM HOUSING BEARING (T)oR REMOVE TORQUE MOTOR(T) WITHOUT FIRST 
ASSEMBLING KEEPER TO TOR©UC MOTOR (T) 

Y OR N IN TINNED COLUMN ON SHEETS 2 thru g INDICATES YES OR NO 

CONDUCTORS WITH THE SAME NUMBER SMALL BE TWISTED PER NDI008052. WITH THE EXCEPTION OF THE FOLLOWING 
CONDUCTORS (\-\,\-Z, 1-3), (7-1, 7-3),(3SH,35-ft,35-3),(§«-l, 36- 2 , 36-3|),(42-1. 42 2 , 42-b)aND (31-1, 51-2, 51-3) 

WHICH ARE SHIELDED BUT NOT TWISTED " 

DIMENSIONS ON SHEETS 2 THRU 6 ARE IN INCHES AND 2 PL ICE DECIMALS 

SUFFIX LETTERS IN CONOUCTOR COLUMN ON SHEETS 2 TFlRU 6 INDICATES THE FOLLOWING*. 

A «• STUElD GROUND ON-"FROM END" 

B • SMlEtTO GROUND ON “TO END" 

. PROTECTIVE COVER, PART NO. NAS,620 -16 - I 6 S, TO BE REMOTTD ONLY AS NECESSARY FOR 
TEST AND INSPECTION 

TAPE HARNESS IN ARE Aw INDICATED VJSrtNG, ITEM (35) TO MAINTAIN HARNESS CONFIGURATION PER SECT \ ON O-D 
AND SECURE HARNESS TO ITEM ( ft) WITH ITEM(S^ 

TAPE (g) SHALL 6 E USED AS REQUIRED 7D RESTRICT MOVEMENT IN THE CABLE CLAMPS. 

ITEM © 7D BE SELECTED FROM TABLE I AT ASSEMBLY. CLAMP TO PREVENT CABLE MOVEMENT BUT MUST 
NOT PINCH WIRES. 

. 'TORQUE DETAINING HUT TO 4S-5S ib.-W. 

. AKTFYYICKING TOOLS SHALL BE USED IN ACCORDANCE with ND 1002071. WICKING SHALL BE LIMITED TO 
ENABLE IDENTIFICATION OF THE EXTERIOR CONTOUR OF THE STRANDS. 





\\o^V 














iwr i 















































































































































































r i 











































































































































Z h 
ZULZ 
< < O 

* a: 

U <0 
Ul => 
o O 
< X 


;R 

I 


|_ ON QNId 

ON X 

NOilVNiNMil 


9C-ZHS 


Tti' - 9t-ic 

'Z-ef 

sc-zas 


fT 1 " se-zr 

T=6T 

iNiOd iinoMO 

ON ON! J 

f* iNiOd imodio 

ON M3MWON 

i3M3vr moJmim dims on 


j i3X3vr MO lO'M dlMlS 

On < 4 


q03«NS NO 1MI» jno 


a0 3tHS MO 3MIM AftD 


IH 10 N 30 OVn«lAlONI 

1 moiohonoo 




ON X 03MS 

NQ»i»NtNMli 


H I ANlOd ltftOMO 

L 13 )Ovr M0 3M<* d<«iS ON 
qT 3 iw$ no un» mo_ 


I T ON ONI 4 

X 

NOllVNWUfti 


, I INiOd iftOMIO 

l[i3»J»r MO 3di* dlMlS 
Q0 3*S MO 3MIM 100 


Z K 

Z ILZ 

5 < o 

* at >- 

o m> 

o 2 
< x 
a. 
co 


ON 1 M38WPN 

On i J 

H10N30 IVOMIAIONI 
MOlOnONOO 





































































































































































































soil 









































































































































































































































1 


3 


"*r 


201 SCO I |DL20iaCOI 




.sis' i&rmwm 


* l 'V ? ,>X i&f 






-w^- 


n SJALCauMcr am cj£iif 

a <S Q u .*jh t-ie- 

m 


| 



1 

10014-88 - 4- 

3CR8WHEXS0C HD Stir L0CKIN6 

34 . 

1 

MSI5795 -303 

WASHER, FLAT, METAL, ROUND 

33 

% 

1012507-002. 

TAPE-LACING 

32 

% 

1010870 
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INTERPRET DRAWING IN ACCORDANCE WITH MH.-D-T032T7. -■ - 

ASSEMBLE t TEST PER THE REQUIREMENTS OF ATP2016601 ~ 

ECCENTRICITY MARKS ON BOTH RACES OF ® TO BE AUONEO WITHIN t 5* OF AND IN THE DIRECTION OF THE ARROW 

WHEN (T) $ (T) ARE IN THE POSITION SHOWN-APPLY A THIN COAT OF (57) TO INSIDE DIAMETER OF LEJ AND TO 

FAYING SURFACE OF(T) BEFORE ASSEMBLING ... ' . 

4k SCREW TORQUE REQUIREMENTS t iVm 
, . A. 35 W LB 

; , B. 5J0 N LB . • .. ...'..1.'__'. . - 

s. soldcr leam raok? CD TO LOWER section or APPROPRIATE terminal per NO 1002071 USING GUsocoer all omen LEADS 
■ TO EITHER UPPER SECTION OF APPROPRIATE TERMINAL OR (jD PER NDI0O20TI USINC Q 9 ). 

Ck HEAT SHRINK SLEEVING ON(j9)$ (5J) AFTER ASSEMBLY 

7. U0E CHICAGO STITCH LACING IN AREAS INDICATED PER NDIO02O32 

a MARK CHARACTERS-12 HIGH COLOR BLACK AT LOCATIONS SHOWN PER NDI0020IB 

9* IDENTIFY USING DRAWING NOl, REVISION LETTER, $ MANUFACTURERS SYMBOL AT THE INDICATED LOCATION PER 
NOTE 8 $ SERIALIZE PER ND1002023 - 

n MAXIMUM ALLOWABLE TDRQtC 12 OZ-IN ' 

IL CAUTION: do not SEPARATE STUB SHAFT © FROM HOUSING BEARING GD«* REMOVE TORQl* MOTOR (T) WITHOUT RRST 
ASSEMBLING KEEPER TO TORQUE MOTOR (T) 

12- Y OR N IN TINNED COLUMN ON SHEETS 2 THRU B INDICATES YES OR NO 

13, CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED PER NDIOOSC* WITH THE EXCEPTION OF THE FOLLOWING 

CONDUCTORS 0-1 1*8. 1-3), (7-1 1- ft 7-3),( 35 ‘t 35 -^ »*-»),»• ^2-2, A2-3>^AND (sK 51-2.51-s) 

WHICH ARE SHIELDED BUT NOT TWISTED _ 

DIMENSIONS ON SHEETS 2 THRU 6 ARE IN INCHES AND 2 PUCE DECIMALS 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Supply Voltage. The assembly shall function as specified herein when supplied 
with a dc voltage which can be adjusted from 0 to 28 volts. 

3.1.2 Characteristics 

3.1.2.1 Torque. The torque required to just begin rotation of the subassembly 
shall be 12 in. -oz. max. 

3.1. 2. 2 Brush Force. The force required at the heel of the brush to lift each brush 
shall be 30 to 50 gm. 

3.1.2. 3 Torque Motor Phasing. With excitation voltage applied* as specified in 
para 4.2. 6* the bearing housing shall rotate in a ccw direction. 

3.1.2.4 Torque Motor Output. Torque Motor output torque shall be: 

a. 140 in. -os. min with 0.900 ± 1% amps applied 

b. 15. A in. -os. min with 0.100 ± 1% amps applied 

3.1.2. 5 Continuity and DC Resistance. The continuity and dc resistance shall be in 
accordance with Table I. 

3.1.2. 8 Insulation Resistance. The insulation resistance shall be in accordance with 
Table II with 500 vdc applied. 

3.2 PRODUCT CONFIGURATION 

3. 2.1 Drawings. The configuration of the assembly shall be in accordance with 
APOLLO GAN Drawing 2018609 and all drawings and engineering data referenced 
thereon. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. The contractor responsible for the manufacture of the assembly 
shall be responsible for the accomplishment of each test required herein. 

4.1. 1 Test Conditions 


4.1.1.1 Environmental. Unless otherwise specified, the assemblies shall be 
tested under the following ambient conditions: 


a. Ambient Temperature: 

b. Relative Humidity: 

c. Pressure Differential: 

d. Particle Count Tolerance: 


75° ± 5°F 
50% max 

Internal positive pressure of 0. 01 inch HgO 

Maximum of 100, 000 particles, from 1 to 
10 microns in size, per cubic foot of air. 
Maximum of 25, 000 particles, greater than 
10 microns in size, per cubic foot of air. 


4.1. 2 Nonconforming Units. Failure of the unit to pass any examination or test of 
this specification shall automatically classify the unit as nonconforming. Each 
nonconforming unit corrected by the contractor shall be reinspected. Reinspection 
may be limited to the test or examination which defined the nonconformance, or, 
when directed by the cognizant inspector, a complete retest and reexamination may 
be required. Nonconforming units which have not been corrected will be considered 
for acceptance only upon formal application by the contractor to the cognizant NASA 
representative. 


4.2 TESTS 


4. 2.1 Drawing Compliance. The assembly shall be visually examined for compliance 
to the requirements of APOLLO G&N Drawing 2018609. Particular attention shall be 
given to inspection for nicks, scratches, burrs, dents, encapsulant defects, con¬ 
taminants, unacceptable soldering, pin misalignment, and legibility and appearance 
of markings. 

4. 2. 2 Brush Force. The force required to lift each brush, as measured at the heel 
of the brush, shall be 30 to 50 gm. (This test shall be conducted before performing 
all other tests.) 


4. 2. 3 Continuity and DC Resistance. The resistance between each pair of terminals 
shall be as specified in Table I when measured with an ohmmeter limited to an open 
circuit voltage of 10 mv maximum in accordance with MIL-STD-202 method 303. 

4. 2.4 Insulation Resistance. Insulation Resistance shall be checked between the points 
specified in Table II with 500 vdc applied and limited to a short circuit current of lma. 
The resistance shall be per Table n. 

4. 2. 5 Torque. The torque required to just begin rotation of the assembly at eight 
equally spaced positions in both the cw and ccw directions shall be 12 inch - ounces, 
maximum. 
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twEVtaED PER TDRR I9ZOI 


SECTION A -A 



SECTION B-B 

. £ PLACES 



SECTION C-C 

2 PLACES 


SEE NOTE 8 
TYP 


Qs)- 

SEE NOTE 48 
4 PLACES 


-<3d) 

SEE NOTE 5 



SEE NOTE 48 
6PLACES 




-SEE NOTE 8 
TYP 


SEE NOTE T 
. 2 PLACES 



—<© 

SEE NOTE 4C 
6 PLACES 





SHOWN WITH ITEMS ®GD • ®R 


SEE NOTE 48 
4 PLACES 


Ift/RiM’L-T-Tn TYPE P CLASS2[TAPE,NYLOKWAXCT- 


A/R 1010870 
a 7T QQ-S-571 SN60 
A/R QChS5>l SNIP 
I 1010490-054 

8 1006776-14 _ 

66 1006776-18 
I 1010416-10 

1 I0IQ4IC-I _ 

4 100.0020- «__ 

~2 IOOOI22 

2 1000123 __ 

“ 4 101089 1 -12 

2 1010867 >2 

2 101086 7-12 _ 

4 jO 10867-17_ 

6 10014 68-2 __ 

< 1001488-18__ 

6 10014 89-22 

6 201 8745 

4 MS1S79S-70S 
2 1000100- I _ 

1 2016621 _ 

2 20187 31_ 

_I MS 16624 -4Q7S 

_J 2016783 

1 £018753 

I 2016624 _ 

I £03623 _ 

I 2018748 
" 1 a018749 


GREASE LUBRICATING 
~ SOLDER " 

~ SOLDER ' 

" INSULATIO* SLEEVING ELEC HEAT SHRINK 
~ rISOLATION.SLEEVING ELEC 5/l6 LONG 
~ INSULAT ON :■ LFEVING ELEC 5/16 LONG 
Wire, awg ate white 16"long 
" WIRE, AWG28E BLACK 10"LONG 
" SWEL^AND^GR^^ 

~ CONNELEC RECCPT U PIN 

" conn elec plug 26 pim _ 

~ SCREW, BUT. HD SELF LKG SOC SP LHI 
“ S CREW, FLAT HD SELF LKG SOC S PLINE 
* SCREW, FLAT HD SELF L KG SOC SPLINE 
" SCREW, FLAT HD SELF LKGSCC SPLINE 
' SCREW , HEY SOC HD SELF-LOCKING- * 
"SCREW, h ex SO C HO SELF-LOCKI NG 

S CREW. HEX SOC MO _ 

" CLIR RLTAI NE R TORQUE MOTOR Lc lAA. 

WASHER, FLAT, METAL, ROUND 
"TERMINAL INSULATED_ 

~ ball bearing duplex _ 

” CLIP WIRE RE T AKES _ - 

ring, retaining EXTEI^nal BASIC 

" WIRE GUIDE BRG HSG T. M, M. A, 

~ P LATE, BRG RETAINER T02QUE MQI V.A. 
SLIP RING 4C INTACT _ * 

MOTOR, TORQUE DC F R AMELESS 
” SHAFT. STUB TORQUE MOTOR M A. 
^HOUSING, BRC TORQUE MO on M.A■ 



unuss onrHOiwiK * 

- DIMENSIONS Wil 
_ TOURANCCS ON 

" FMcnow Mean 


2018603 [012018801 


1 ONMHN Igld? I^|-ryr MTtifLUi 
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HOUSTON TOM_ 

INTER GIMBAL 
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TORQUE-MOTOR END 
MIDDLE AXIS 

HO. I SOI NASA DRAWING NO. 
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I. INTERPRET DRAWING rn ACCORDANCE WITH STANDARDS PRESCRBED BY MIL-0-70327 
2.0CWPLETCD ASSY SHALL BE. TESTED *1ACCOKDMK* WITH ^ SHALL MEET SJLQwNlMWTS Of PS EttfifelQ 

3. ECCENTRICITY MARKS ON BOTH RACES OF (T) TO BE ALIGNED WITHIN ±5*OF |—A— | 

AND IN THE DIRECTION OF THE ARROW WHEN (T) 8 (T) ARE IN THE POSITION 
SHOWN. APPLY A THIN COAT OF (jjf) TO INSCE DIAMETER OF (T) AND TO FAYING 
SURFACE OF (T) BEFORE ASSEMBLING 

4 . SCREW TORQUE REQUIREMENTS:7% 

A. 3.5 IN-LB 

B. 5.0 IN-LB 

C. KXO IN-LB _ 

t. SOLDER LEADS FROM("3}TO LOWER SECTION OF APPROPRIATE TERMINAL PER NO 
1002071 USING (29 ). SOLDER ALL OTHER LEADS TO EITHER UPPER SECTION OF 
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7. USE CHICAGO STITCH LACING IN AREAS INOICATEO PER NO 
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G.OENTIFY USING DRAWING NO. RE VISION LETTER, 8 MANUFACTURERS SYMBOL AT THE 
INOICATED LOCATION PER NOTE 8 AND SERIALIZE PER ND 002023 
O MAXIMUM ALLOWABLE TORQUE 12 OZ -IN 

11. CAUTION: DO NOT SEPARATE STUB SHAFT®FR0M HOUSING BEARING (T) OR 
«MO¥E TORQUE MOTOR (T) WITHOUT FIRST ASSEMBLING KEEPER TO TORQUE 
MOTOR (T) 

12. Y OR N IN TINNED COLUMN ON SHEETS 2 THRU 7 INDICATES YES OR NO 
CONDUCTORS WITH THE SAME NUMBERS SHALL BE TWISTED OR TWISTED 8 
SHIELDED WITH THE EXCEPTION OF THE FOLLOWING CONDUCTORS(15-1,15-2,15-3) 
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14. DIMENSIONS ON SHEETS 2 THRU 7 ARE IN INCHES AND 2 PLACE DECIMALS 

15. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEET 2 THRU 7 NDtCATES THE 
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A * SHIELD GROUND ON "FROM END* 

B» SHCLD GROUND ON "TO END" 
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I. INTERPRET ORJWNG IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70M7 
4. COMPLETED A55 V SHALL BE TESTED M ACCOAMKX WITH ^ SMALL MEET KjLQUNUSNTS Of PS 2MBfeK> 

3. ECCENTRICITY MARKS ON BOTH RACES OF (jT) TO BE ALIGNED WITHIN T5*0F [—A— 1 

AND IN THE DIRECTION OF THE ARROW WHEN (T) 8 (T) ARE IN THE POSITION 

SHOWN. APPLY A THIN COAT OF ® TO MSOE DIAMETER OF (J) AND TO FAYING 
SURFACE OF (T) BEFORE ASSEMBLING 

4. SCREW TORQUE REQUIREMENTS : 7% 

A. 3.5 IN-LB 

B. 5.0 IN-LB 

C. 10.0 IN-LB 

*• SOLDER LEADS FROM (T) TO LOWER SECTION OF APPROPRIATE TERMINAL PER NO 
1002071 USIN6 (29). SOLDER ALL OTHER LEADS TO EITHER UPPER SECTION OF 
APPROPRIATE TERMINAL OR (gP) a (22) PER NO 002071 USING (30) 

6. HEAT SHRINK SLEEVING ON (ff) a (t|) AFTER ASSEMBLY 

7. USE CHICAGO STITCH LACING IN AREAS INDICATED PER NO 000032 

& MARK CHARACTERS® HIGH COLOR BLACK AT LOCATIONS SHOWN P0tlD002019 

"S^VBON LETTER,a MANUFACTURERS SYMBOL AT THE 
INDICATED LOCATION PER NOTE 8 AND SERIALIZE PER NO 1002023 
IQ MAXIMUM ALLOWABLE TORQUE 12 OZ -IN 

II. CAUTION: DO NOT SEPARATE STUB SHAFT (T)FROM HOUSING BEARING (T) OR 
NEMOVE TORQUE MOTOR (T) WITHOUT FIRST ASSEMBLING KEEPER TO TORQUE 
MOTOR (T) 

12. Y0RN IN TINNED COLUMN ON SHEETS 2 THRU 7 INDICATES YES OR NO 

13. COftfXJCJORS WIT»: THE SAME NUMBERS SHALL BE TWISTED OR TWISTED a 
SHIELDED WITH THE EXCEPTION OF THE FOLLOWING CONDUCTORS (15-1,15-2,15-3) 

AND(29-1,29-2,29-3) WHICH SHALL BE SHIELDED BUT NOT TWISTED. TWIST PER 
ND1002032 

14. DIMENSIONS ON SHEETS 2 THRU 7 ARE IN INCHES AND 2 PLACE DECIMALS 

15. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEET 2 THRU 7 INDICATES THE 
FOLLOWING : 

A * SHIELD GROUNO ON "FROM END* 

B» SHCLD GROUNO ON "TO END" 

It. TAPE. HARNESS \N PsREA INDICATED USING ITEM (ss)TO MWNTWN HARNESS 
CONFIGURATION per section c-c and secure HARNESS to ITEfcA C&) 
WITH ITEM(^) 
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I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. COMPLFTED ASS ( SHAU BE TESTED IN ACCORDANCE WITH^ SHNlL MEET REQWRE.HENTS Of PS 20!&<HO 

3. ECCENTRICITY MARKS ON BOTH RACES OF (T) TO BE ALIGNED WITHIN + 5*0F Pa^| 

AAC IN THE DIRECTION OF THE ARROW WHEN (T) 8 (jf) ARE IN THE POSITION 
SHOWN. APPLY A THIN COAT OF (Jt) TO INSOE DIAMETER OF (T) AND TO FAYING 
SURFACE OF (T) BEFORE ASSEMBLING 

4 SCREW TORQUE REQUIREMENTS : 7% 

A 3 5 IN-LB 

B. 5.0 IN-LB 

C. 10.0 IN-LB 

5. SOLDER LEADS FROM (T) TO LOWER SECTION OF APPROPRIATE TERMINAL PER ND 
002071 USING (29) . SOLDER ALL OTHER LEADS TO EITHER UPPER SECTION OF 
APPROPRIATE TERMINAL OR (gT) a (22) PER AO I0Q207I USING (30) 

6. HEAT SHRINK SLEEVING ON i22) 8 (23) AFTER ASSEMBLY 

7. USE CHICAGO STITCH LACING IN AREAS INDICATED PER ND 1002032 

8. MARK CHARACTERS'!® HIGH COLOR BLACK AT LOCATIONS SHOWN PER ND1002019 
9.I0ENTIFY USING DRAWING NO.,REVISION LETTER,8 MANUFACTURERS SYMBOL AT THE 

INDICATED LOCATION PER NOTE 8 AND SERIALIZE PER NO 1002023 
10 MAXIMUM ALLOWABLE TORQUE 12OZ -IN 

II. CAUTION : DO NOT SEPARATE STUB SHAFT (T )FROM HOUSING BEARING (T) OR 
REMOVE TORQUE MOTOR (T) WITHOUT FIRST ASSEMBLING KEEPER TO TORQUE 
MOTOR (T) 

12. Y OR N IN TINNED COLUMN ON SHEETS 2 THRU 7 INDICATES YES OR NO 

13. CONDUCTORS WITH THE SAME NUMBERS SHALL BE TWISTED OR TWISTED 8 
SHIELDED WITH THE EXCEPTION OF THE FOLLOWING CONDUCTORS(15-1,15-2,15-3) 

AND( 29 -1,29-2,29-3) WHICH SHALL BE SHIELDED BUT NOT TWISTED. TWIST PER 
ND 1002032 

14. DIMENSIONS ON SHEETS 2 THRU 7 ARE IN INCHES AND 2 PLACE DECIMALS 

15. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEET 2 THRU 7 INDICATES THE 
FOLLOWING : 

A * SHIELD GROUND ON "FROM END" 

B* SHIELD GROUND ON "TO END" 

iE. TAPE HARNESS IN /AREA INDICATED USING. VTEM (jj)TQ MAINTAIN HARNESS 
CONFIGURATION PER SECTION C-C AND SECURE HARNESS TO ITEM (cP) 
WITH ITEM 135) 
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2 PLACES 


— r 29^ 

SEE NOTE 5 
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A/*. NR M\L-I-I5>2Q. TYPE NtFT 

2. 2 1000020-V3 

\ I 1010416'J 


WIRE CUVDL-.BRC. USQ>-,T- M., M - A. 
TAPE-MYLAR INSULATION \J«t WIQTM 
SHIELD V GROUND ASS'Y 
WIRE, AWG 28E RED 4 J LON6 


|A/R lA/K IM.L-T-713 TYPE P CLASS 2 ITAPE.NiYlON,WAXED 


SHOWN WITH ITEMS (T)® ® ® REMOVED 


SEE NOTE 48 
4 PLACES 


A/R A/R 1010870 

A/R aTR - QQ-S-571 SN60~ 

A/RA/R QQ-5-S7I SNIP 

_J_j 1010490-054 

>4 14 ' 1006776-14 _ 

CA ~64 lOOt / ? fe-l8 

_J_I 1010416-10 

I I IOIQ4IC-I _ 

Z j 2 1000020-6 


GREASE LUBRICATING 
SOLDER 

~ SOLDER_;_ 

~ INSULATION SLEEVING ELEC HEAT SHRINK 
INSULATION.SLEEVING aEC 5/l6 LONG 
insulat on .sleeving elec 5/ig long 
wire, awg aae: white io^long 

~ WIRE, AWG 29E BLACK I4",0NG 
SHIELD AND GROUND ASSY 


2 1010917-106 

2 |ioio9n-eofe 

4 . 1010691-12 _ 

2 1010867-^2 

2 1010867 -12 _ 

4 "1010867-17 
6 1001468-2 

6 10014 88-18_ 

6 1001489-22 

6 2018745 _ 

4 MSI 5795-703 
2 1000100- I _ 

1 £016621 _ 

2 2018731 _ 

I MS I6ta4 -4Q7S 


I £018753 

I 2016624 _ 

I £0186 23 
I £018746 
I 2018749 


CONN ELEC RECEPT 26 PIN _' 

~ CONN ELEC PLUG 26 PI N_" 

I SCREW, BUT . HD SE L F LKG SOC 5 PUNE " 
_ SCREW, FLAT HO SELF L KG SOC. S PLINE ’ 
~ S»CP EW, FLAT HD SEL F LKG S OC SPLINE " 
~ SCREW. FLAT HO SELF LKG SOC SPLINE " 
_ SCREW/HEX S OC HD SELF-LOCKING- " ' 
_ SC RE W, HEX SO C HO S E LF-LOCKING " 
SCREW, HEX SOC ND 
I CUP. RETAINER TORQU E MOTOR L$ M-A. ’ 
~ WASHER, FLAT, METAL, ROUND 

" TERMINA L INSULA TED _ " 

" ball BEARING DUPLEX _^ 

~ cup WIRE RETAINER _’ 

I RING, RETAI NING EXT ERNAL BASIC ' 

~ PLATE, BRG RETAINER TOMQUC MQI UA. 

I SUP RING 4C CONTACT _' 

MOTOR, TORQUE PC FRAMELESS _' 

" SHAFT. STUB TORQUE MOTOR M-A. 
OUSING, BRC TORQUE MOTOR M. A ■ 


_ |0~2-\ Oil j _ _ 

| unless otherwise specified M 1T 

- DIMENSIONS AXE M MCHES ? L ** 

_ TOLERANCES ON f _ 

EXACnONS OECMAU AMUS DRAWN -»/J DATE A-«-t.* 
- - - CHECKED G.gW/V 3-Z 6S 

- DO NOT SCAU THIS 0XAWHN8 Xrmumitf4{4*1«£ 
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SECTION A -A 

2 PLACES 


SECTION B-B 

_2 PLACES 



SECTION C-C 

2 PLACES 
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SEE NOTES 
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SEE NOTE 4B 
4 PLACES 




SEE NOTE 8 
TYP 


SEE NOTES 
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SEE NOTE 4A 
2 PLACES 


SEE NOTE 48 
2 PLACES 


SEE NOTE 48 
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-SEE NOTE 8 
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SEE NOTE T 
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SEE NOTE 4C 
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SHOWN WITH ITEMS QDGD 8 ®REMOVED 


Will} 

SEE NOTE 48 
4 PLACES _ 


UNLESS OTHCNWISf a 
- DIMENSIONS MKRI 
TOURAMCCS ON 


A/R jMiL-T-713 TYPE P OASS2 
A/R 1010876 
a7R QQ-S-571 SN6Q 
A/R QQ-S-571 SNIP 

I 1010490-054 _ 

8 1006776-14 _ 

66 1006776-18 _ 

I 1010416-10 _ 

1 IOIQ4I6-I _ 

2 1000020- 6 

2 1000020-4. _ 

£ IOOOI22 _ . 

2 1000123 ___ 

4 1010691-12 

2 1010867 J 2 
' 2 101086 7-12 

4 101086 7-17_ 

6 1001 4 88-2 __ 

6 ~ 1001488-18 _1__ 

6 10014 89-22 

6 2018745 _ 

4 MSI579S-703 __ 

a loooioo- > __ 

I £018621 _ 

a aOt873l _; 

1 MS 16 624 -4078 

... _J__ 2018783 _ 

I £0187 n __ 

I 2016624 __ 

I £018623 _ 

I £018748 

» £018749 ~*~~ 


TAPE. NYLON. WAXED 

GREASE LUBRICATING __ 

SOLDER _ _,_ 

INSULATION SLEEVING ELEC HEAT SHRINK j 
NSULATION SLEEVING ELEC 5/16 LONG ~ 
1NSULAT ON SLEEVING ELK 5/ 16 LONG 
WIRE, AW6 28E WHITE P"LONG 
WIRE, AWG26E BLACK IClONC 
SHIELD AND GROUND ASSY 
SHIELD AND GROUND ASSY 

CONN ELEC RECEPT 26 PIN _ 

conn elec plug 26 pin _ 

SCREW. BUT. HD SELF LKG SOC SPLM 
SCREW. FLAT HD SELF LK6 SOC SPLINE 
SCREW. FLAT HD SELF l KG SOC SPLINE 
SCR EW, FLAT HQ SE LF LKG SOC SPLINE 
SC REW. HEY SOC HD SELF-LOCKING- ' 
SCREW. HEX S OC HD SELF-LOCKING 

’ SCREW HEX SOC HD _ 

' OJF: RE TAINER TORQUE MOTOR L6IAA. 
" WASHER, FLAT, METAL, HOUND . 
TERM INAL INSULA TED 

' BALLBEARING DUPLEX _ 

~ CUR WIRE RE TAKER '' ' ' 

RING, RETAINING EXTERNAL BASIC 
"WI RE GU1PC 8RG H5G T. M. M. A, 

~ PLATE, BRC RETAINER TOUQUe MQI VLA. 
" SLIP RING 4C CONTACT 
~ MOTOR. TORQUE 0 C P8AMCLE94 
" SHAFT. STUB TORQUE MOTOR M. A. 

~ HOUSES. BWB TORQUE MOTOR M.A- 
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1. INTERPRET ORMWMG IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-703Z7 

2. ASSEMBLE 8 TEST PER THE REQUIREMENTS OF PS 2007203 

3 . ECCENTRICITY MARKS ON BOTH RACES OF ® TO BE ALIGNED WITHIN -9* OF [-Aj 
AND !N THE DIRECTION OF THE ARROW WHEN®) 8 (T) ARE IN THE POSITION 
SHOWN. APPLY A THIN COAT OF® TO INSCE DIAMETER OF ® AND TO »YWO 

Surface of® before assembl no 

4. SCREW TORQUE REQUIREMENTS = 7% 

A. 3.5 IN-LB 

B. 5.c:n-lb 

C XXO N-LB _ 

5. SOLDER LEADS FROM® TO LOWER SECTION OF APPROPRIATE TERMINAL PER ND 

002071 USING (29). SOLDER ALL OTHER LEADS TO EITHER UPPER SECTION OF 
APPROPRIATE TERMINAL OR © 8 (g) PER ND OQBD7I USING ® 

8 . HEAT SHRINK SLEEVING ON (zfj 8 (f|) AFTER ASSEMBLY 

7. USE CHICAGO STITCH LACING IN AREAS INDICATED PER ND 002032 

8MARK CHARACTERS'*} HIGH COLOR BLACK AT LOCATIONS SHOWN PBRWD *002019 

9. CERTIFY USING DRAWING NO.,REViSO\ LETTER,8 MANUFACTURERS SYMBOL AT THE 
INDICATED LOCATION PER NOTE 8 AXD SERIALIZE PER ND *002023 

O MAXIMUM ALLOWABLE TORQUE 12 OZ -IN 

11. CAUTION: DO NOT SEPARATE STUB SHAFT (T)FROM HOUSWG BEARING Qj OR 

REMOVE TORQUE MOTOR (T) WITHOUT FIRST A SSEMB L HQ KEEPER TO TORQUE 
MOTOR® 

12. Y OR N IN TINNED COLUMN ON SHEETS 2 THRU 7 INDICATES YES OR NO 

13. CONDUCTORS WITH THE SAME NUMBERS SHALL BE TWISTED ORTWJSTED 8 
SHIELDED WITH THE EXCEPTION OF THE FOLLOWING CONDUCTOR(15-1,15- 2,15-3) 
AND( 29-1,29-2,29-3) WHICH SHALL BE SHIELDED BUT NOT TWISTED. TWIST PER 
ND 1002032 

14. DIMENSIONS ON SHEETS 2 THRU 7 ARE IN INCHES AND 2 PLACE DECIMALS 

15. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEET 2 THRU 7 INDICATES THE 
FOLLOWING '• 

A - SHIELD GROUND ON "FROM END" 

B> SHIELD GROUND ON "TO END" 
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SEE NOTE 7- 
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I. INTERPRET DRAWN© IN ACCORDANCE WITH MIL-D-"7032.7 

ft. ASSEMBLE AND TEST PER THE REQUIREMENTS OF P3 ZOO7203 

3. ECCENTRICITY MARKS ON THE OUTER RACE OP (T) TO BE ALIGNED WITHIN t 5* OF j—A—j AND N THE 
DIRECTION OF THE ARROW WHEN ® IS »N THE POSITION SHOWN 

THE ECCENTRICITY MARKS ON THE INNER RACE OF(T) TO BE ALIGNED WITHIN t 8* OF L~B~J AND IN 
THE DIRECnOM OF THE ARROW WHEN (T) »S If#THE POSITION SHOWN 

APPLY A THIN COAT OF (15) TO INSIDE DIAMETER OF© AND TO FAYING SURFACE OF (T) BEFORE ASSEMBLING 
A 3CREW TORQUE REQUIREMENTS* 1% 

A. 3-5 IN LB 

B. 50 IN LB 
C IODD IN LB 

0. SOLDER LEADS FROM ® TO LOWER SECTION OF APPROPRIATE TERMINAL PER NO lOOGOTI USING (5t) SOLDER ALL OTHER 
LEADS TO EITHER UPPER SECTION OF APPROPRIATE TERMINAL OR© AND (JT) PER ND1002071 USING ® 

WIRE INSULATION SHALL BE WITHIN .06 OF SOLDERED CONNECTION 
& HEAT SHRINK SLEEVING ON © AFTER ASSEMBLY 
7. USE CHICAGO STITCH LACING IN AREAS INDICATED PER ND 1002032 
a. MARK CHARACTERS j5 high COLOR BLACK AT LOCATIONS SHOWN PER ND 1002019 

9. IDENTIFY USING DRAWING NO., REVISION LETTER AND MANUFACTURERS SYMBOL AT THE INDICATED LOCATION PER NOTE 8 
AND SERIALIZE PER ND 1002023 
K>. MAXIMUM ALLOWABLE TORQUE 12 OZ-IN 

II. CAUTION: DO NOT SEPARATE STUB SHAFT® from HOUSING BEARING © OR REMOTE TORQUE MOTOR ® WITHOUT 
FIRST ASSEMBLING KEEPER TO TORQUE MOTOR (T) 

C. YES OR NO IN TINNED COLUMN OF SHEETS 2 THRU INDICATES YES OR NO 

13. CONDUCTORS WITH THE SAME NS SHALL BE TWISTED TOGETHER PER ND 1002032 WITH THE EXCEPTION OF THE 
FOLLOWING CONDUCTORS ( I-I, 1-2, 1-3), (7-1, 7-2, 7-3) £ (l5-l, IB-2, 15-3) WHICH ARE SHIELDED BUT NOT TWISTED 

Tat DlMENSIONS ON SHEETS 2 THRU 7 ARE IN INCHES ANO 2 PLACE DECIMALS 

15. SU FFIX L ETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU T INDICATES THE FOLLOWING;. —UlTT. 

1. : A *'5WIEL0 GROUND ON "FROM END" _ “ 

-' b *3HiELD ground on "to end" .. i-. . 
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I. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-'7032.7 

2 rrtMPLET E n Y SHALL'HE TE^ TEDUM A£CORt>**g< WITH < SHALL MEET RgQU' REMENT S OF P5 ZO\6&\\ 

3. ECCENTRICITY MAKK3 ON THE OUTER RACE OF (±) TO BE ALIGNED WITHIN ♦ 5* OF l~A-| AND IN THE 

DSECTION OF THE ARROW WHEN fa) IS IN THE POSITION SHOWN _ 

THE ECCENTRICITY MARKS ON THE INNER RACE OF (~A) TO BE ALIGNED WITHIN - 5* OF LrB.il AND IN 
THE DIRECTION OF THE ARROW WHEN (T) IS WITHE POSITION SHOWN 

APPLY A THIN COAT OF (gs) TO INSIDE DIAMETER Ot Ca") Ahffl TO FAYING SURFACE OF C 1 3 BEFORE ASSEMBLING 
A SCREW TORQUE REQUIREMENTS t 7% 

A. 3J5 IN LB 

B. 50 IN LB 

C. I0O IN LB 

5. SOLDER LEADS FROM ( 7 ) TO LOWER SECTION OF APPROPRIATE TERMINAL PER M3 100*071 USING (27) SOLDER ALL OTHER 
LEAD5 TO EITHER UPPER SECTION OF APPROPRIATE TERMINAL OR(|o) ANO (fiT) PER ND1002071 USING © 

WIRE INSULATION SHALL BE WITHIN .OS OF SOLDERED CONNECTION 

6. HEAT SHRINK SLEEVING ON (JD AFTER ASSEMBLY 

7. USE CHICAGO STITCH LACING IN AREAS INDICATED PER ND 1002032 

0. MARK CHARACTERS $ HIGH COLOR BLACK AT LOCATIONS SHOWN PER ND 1002019 

9. IDENTIFY USING DRAWING NO., REVISION LETTER AND MANUFACTURERS SYMBOL AT THE INDICATED LOCATION PER NOTE 8 
AND SERIALIZE PER ND 1002.023 

10. MAXIMUM ALLOWABLE TORQUE 14 OZ-IN 

11. CAUTION: DO NOT SEPARATE STUB SHAFT® FROM HOUSING BEARING CD OR REMOVE TORQUE MOTOR ( 7 ) WITHOUT 
FIRST ASSEMBLING KEEPER TO TORQUE MOTOR (T) 

12. *Y' OR V IN TINNED COLUMN OF SHEETS 2 THRU INDICATES YES OR NO 

13. CONDUCTORS WITH THE SAME NO. SHALL BE TWISTED TOGETHER PER ND 1002034 WITH THE EXCEPTION OF THE 
FOLLOWING CONDUCTORS ( 1-1, I -&, I-3), (7-1, 7-2, 7-3) £(15-1., ,5 ' 2 , •®'4) WHICH ARE SHIELDED BUT NOT TWI5TED 

T4. DIMENSIONS ON SHEETS 2 THRU 7 ARE IN INCHES AND Z PLACE DECIMALS 

15. SUFFIX BETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU 7 INDICATES THE FOLLOWING*. 

A 3 SHIELD GROUND ON "FROM END" 

‘ B =SHIELD GROUND ON "TO END" 
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I. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-7032.7 

l roMPi PT FD assEMHl Y HE TE.y T.0 IN ACCORDANCE WITH < SHALLMEETTaEQUV REMBHT S OF PS 201851 V ~ 

I. ECCENTRICITY MARKS ON THE OUTER RACE OF © TO BE ALIGNED WITHIN t 5* OF |—A— | AND IN THE 
DIRECTION OF THE ARROW WHEN (J[) IS IN THE POSITION SHOWN 

THE ECCENTRICITY MARKS ON THE INNER RACE OF© TO BE ALIGNED WITHIN t 8* OF 1-B-j AND IN 
THE DIRECTION OF THE ARROW WHEN ©) IS IBtTHE POSITION SHOWN 

APPLY A THIN COAT OF (££) TO INSIDE DIAMETER OF© AND TO FAYING SURFACE OF © BEFORE ASSEMBLING 
A SCREW TORQUE REQUIREMENTS * 7% 

A. 33 IN LB 

B. 50 IN LB 

C. IQONLB 

J. SOLDER LEADS FROM (T) TO LOWER SECTION OF APPROPRIATE TERMINAL PER ND 1002071 USING (zi) SOLDER ALL OTHER . 
LEADS TO EITHER UPPER SECTION OF APPROPRIATE TERMINAL OR (§0) AND (£T) PER ND 1002071 USING 

WIRE INSULATION SHALL BE WITHIN .OG OF SOLDERED CONNECTION 
i. HEAT SHRINK SLEEVING ON (SB) AFTER ASSEMBLY 
7. USE CHICAGO STITCH LACING IN AREAS INDICATED PER ND 1002-032 
L MARK CHARACTERS HI6H COLOR BLACK AT LOCATIONS SHOWN PER ND 1002019 

i. IDENTIFY USING DRAWING NO., REVISION LETTER AND MANUFACTURERS SYMBOL AT THE INDICATED LOCATION PER NOTE 8 
AND SERIALIZE PER ND I00&O23 
. MAXIMUM ALLOWABLE TORQUE 12 GZ-IN 

. CAUTION: DO NOT SEPARATE STUB SHAFT © FROM HOUSING BEARING © OR REMOVE TORQUE MOTOR © WITHOUT 
FIRST ASSEMBLING KEEPER TO TORQUE MOTOR © 

. * Y' OR V IN TINNED COLUMN OF SHEETS 2 THRU INDICATES YES OR NO 

. CONDUCTORS WITH THE SAME NO* SHALL BE TWISTED TOGETHER PER ND 1002032 WITH THE EXCEPTION OF THE 
FOLLOWING CONDUCTORS (l-l, 1-2, 1-3), (7-1, 7-2, 7-3) £ (’l5-| J 15-2, 15-3) WHICH ARE (SHIELDED BUT NOT TWISTED 
. DIMENSIONS ON SHEETS 2 THRU T ARE IN INCHES AND 2 PLACE DECIMALS 

i. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU T INDICATES THE FOLLOWING: 

A = SHIELD GROUND ON "FROM END" 

B = SHIELD GROUND ON "TO END" 
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I. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-"7032.7 

2 COMPLETED ASSEMBLY SHALL BE TE5TEDJ&L ACCORD**** WITH* SHALL MEET RJEQU ^MOAT S OF P5Z018GU 
3. ECCENTRICITY MAKKS ON THE OUTER RACE OF C*) TO BE ALIGNED WITHIN i 5* OF |~A-J AND IN THE 

DIRECTION OF THE ARROW WH^N (Z) IS IN THE POSITIOM SHOWN _ 

THE ECCENTRICITY MARKS ON THE INNER RACE OF(T) TO BE ALIGNED WITHIN - 5* OF [ -B- J AND IN 
THE DIRECTION OF THE ARROW WHEN (T) IS M THE POSITION SHOWN 

APPLY A THIN COAT OF (26) TO IN9IDE DIAMETER OF (7) AND TO FAYING SURFACE OF (T) BEFORE ASSEMBLING 
A SCREW TORQUE REQUIREMENTS * 7% 

A. 35 IN LB 
B- 50 IN LB 
C. IOJD IN LB 

5. SOLDER LEADS FROM (T) TO LOWER SECTION OF APPROPRIATE TERMINAL PER NO 1002071 USING (Jt) SOLDER ALL OTHER . 
LEADS TO EITHER UPPER SECTION OF APPROPRIATE TERMINAL OR (Jjo) AND (2~P) PER ND1002071 USING (2^ 

WIRE INSULATION SHALL BE WITHIN .06 OF SOLDERED CONNECTION 

6. HEAT SHRINK SLEEVING ON (22) AFTER A9SEMBLY 

7. USE CHICAGO STITCH LACIN6 IN AREAS INDICATED PER ND 1002032 

8. MARK CHARACTERS $ HIGH COLOR BLACK AT LOCATIONS SHOWN PER NO 1002019 

9. IDENTIFY USING DRAWING NO., REVISION LETTER AND MANUFACTURERS SYMBOL AT THE INDICATED LOCATION PER NOTE 8 
AND SERIALIZE PER ND 1002023 

K>. MAXIMUM ALLOWABLE TORQUE 12 OZ-IN 

11. CAUTION: DO NOT SEPARATE STUB SHAFT (T) FR °^ HOUSING BEARJN6 (T) OR REMOVE TORQUE MOTOR (T) WITHOUT 
FIRST ASSEMBLING KEEPER TO TORQUE MOTOR (7) 

12. *Y' OR V IN TINNED COLUMN OF SHEETS 2 THRU INDICATES YES OR NO 

13. CONDUCTORS WITH THE SAME NO.SHAU. BE TWISTED TOGETHER PER HD 1002032 WITH THE EXCEPTION OF THE 
FOLLOWING CONDUCTORS ( l-lj 1-2, 1-3), (7-1, 7-2, 7-3) % (\5- 1, 15-2, 15-3) WHICH ARE SHIELDED BUT NOT TWISTED 

14. DIMENSIONS ON SHEETS 2 THRU 7 ARE IN INCHES AND 2 PLACE DECIMALS 

15. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU T INDICATES THE FOLLOWING: 

A = SHIELD GROUND ON "FROM END" 
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TABLE I. 

ASSEMBLY NO. 

P.S. NUMBER 

20 I 8 GII-OH 

RS. 2018611 

2018611-021 

RS. 2016147 
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I 

-I 
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i. 
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i 
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»fii 


notes: 

I. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-TO32.7 

fc C OMPL E TED A SS E MBLY SHA LL B E XE4 iTmiNNCCOIMaNgC j>aTVLj SHALL NtCTlOEqu v K gH W I T S OF PS PER TABLE I 
3. ECCENTRICITY MARKS ON THE OUTER RACE OF (T) TO BE ALIGNED WITHIN t 5* OF |-A-| AND M THE 
DEJECTION OF THE ARROW WH^N (T) IS IN THE POSITION SHOWN 

THE ECCENTRICITY MARKS ON THE INNER RACE OF(a) TO BE ALIGNED WITH* t 5* OF PITI AND IN 
THE DIRECTION OF THE ARROW WHEN (7) IS IM THE POSITION SHOWN 

APPLY A THIN COAT OF (H) TO INSIDE DIAMETER OF(*) AND TO FAYING SURFACE OF (T) BEFORE ASSEMBLING 
A SCREW TORQUE REQUIREMENTS' 2 7% 

A U IN LI 
B- SjO IN LB 
& 100 IN LB 

9. SOLDER LEADS FROM (T) TO LOWER SECTION OF APPROPRIATE TERMINAL PER ND 1002071 USING (27) SOLDER ALL OTHER . 

. LEADS TO EITHER UPPER SECTION OF APPROPRIATE TERMINAL OR ( 55 ) AND (eT) PER ND 1002071 USING (gfS 
WRE INSULATION SHALL BE WITHIN .OC OF SOLDERED CONNECTION 
«. HEAT SHRINK SLEEVING ON (fD AFTER ASSEMBLY 
7. USE CHICAGO STITCH LACING IN AREAS INDICATED PER ND 1002032 
«. MARK CHARACTERS HIGH COLOR BLACK AT LOCATIONS SHOWN PER NO 1002019 

»- IDENTIFY USING DRAWING NO., REVISION LETTER A NO MANUFACTURERS SYMBOL AT THE INDICATED LOCATION PER NOTE 8 
AND SERIALIZE PEW ND 1002.023 
' 10. MAXIMUM ALLOWABLE TORQUE 12 OZ-IN 

11. CAUTION: DO NOT SEPARATE STUB SHAFT QF) FROM HOUSING BEARING CD REMOVE TORQUE MOTOR (T) WITHOUT 
FIRST ASSEMBLING KEEPER TO TORQUE MOTOR CD 
EL *Y* OR "N" IN TINNED COLUMN OF SHEETS 2 THRU INDICATES YES OR NO 

13. CONDUCTORS WITH THE SAME N0.3MU. BE TWISTED TOGETHER PER ND 1002032 WITH THE EXCEPTION OF THE 
FOLLOWING CONDUCTORS( l-lj 1-2, 1-3), (7-1, 7^2, 7-3) £ 0*-»> »*-*, *5-3) WHICH ARE 3HIELDCD BUT NOT TWISTED 
DIMENSIONS ON SHEETS 2 THRU 7 ARE IN INCHES AND 2 PLACE DECIMALS 

-- I K. 5UFF1X LETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU T INDICATES THE FOLLOWING: 

~ A* SHIELO GROUND ON "FROM END" - 

__mr—‘ B *JSBIELD GROUND ON *TO END* _ r _ 


BCE NOTE f 
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TABLE. I 1 

ASSEMBLV VjO. 

P.S. NUMBER 

20,©6 .-Oil 

PS. 2018611 

20 8611-021 

RS. 20)6'47 



motes: 

I. INTERPRET DRAWIKJ5 IkJ ACCORDANCE WITH MlLrD-70327. 


2.COMPLETED ASSEMBLY SHALL BE TESTED IKJ ACCOR DA MCE WITH 
AKIO SHALL MEET THE REQUIREMENTS OP PS PER TABLE 1. 


E ^ E NTR!CITY MARKS OKiTHE OUTER RACE OF® TO BE ALIGNED WITHIN 
AKJO ,KJ ™ E direction ofthe ARROW WHEN® IS INTHE 

TWE ejccemtrictv marks onthe inner race of® 
aligned within ±s° ofeb and in the direction ofthe arrW 
position shown, applv athin coat 0F(2Dto inside 
DIAMETER of® AND TO FAViNQ SURFACE OF® BEFORE ASSEMBLING. 


4,SCREW TORQUE REQUIREMENTS ±7% 

A. 3.3 IN LB. 

B. S.O IN LB. 

C. 10.0 IN LB* 


P R OM® TO LOWER SECTION OF APPROPRIATE TERMINAL 
au-otherleads TO EITHER UPPER 

SECTION OF APPROPRIATE TERMINAL OR(|o)AUXID PER. ND 1002.071 USING 
®.WIRE INSULATION SHALLBE WITHIN .06 OF SOLDERED CONNECTION* ^ 


6. MEAT SHRINK SLEEVINQ ON(H)AFTER ASSEMBLY. 

7. USE CHICAGO STITCH LACING IN AREAS INDICATED PER ND 1002032. 


6 *PERND W l0O2O T |9 RS W,G i W i COLOR BLACK AT LOCATIONS SHOWN 


DRAWING NO.. REVISION LETTER AND MANUFACTURERS 
SYMBOL ATTHE INDICATED LOCATION PER NOTE B AND SERIALIZE PER ND I00ROI9. 


10. MAXIMUM ALLOWABLE TORQUE 12 OZ-IN. 


II. CAUTION DO NOT SEPARATE STUB SMAFTCD FROM HOUSING BEARiNGCD 
to ^toue^wwC2^ OTOR( ^ witmout f,R5T A5,S£ mbung KEEPER 


I2.Y* ORV IN TINNED COLUMN OF SHEETS 2 THRU, INDICATES YES OR NO. 


t ?45 TOR ^ WITH THE SAME NO. SHALL BE TWISTED TOGETHER 
PER ^D *002032 WITH EXERTION OFTHE FOLLOWING CONDUCTORS. 
NOT TWIS^ko 7 "' ,7 ’ 2,? e(lS-M5-2,l5-3) WHICH ARE SHIELDED BUT 



14. DIMENSIONS ON SHEETS 2 THRU 7 ARE IN INCHES AND 2 PLACE DECIMALS. 


15. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 2THCU 7 

INDICATES THE FOLLOWING*. A • SHIELD GROUND ON "FROM END'*. 

b«shieldgrouno ON “to end-. 


PIN A 


7S | is r 
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13 




-Ol I COLFfGLRATION USE 5:^6 SWITCH 

-02, CON-F.CLRA- CN 


SECTION 5-3 
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IIWTER-QIMBAL SUB-AS5EMBLV 
TORQUE MOTOR IMUER AXIS i 
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notes: 

I. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327 
&. ASSEMBLE AND TEST PER THE REQUIREMENTS OF ATP20I860I 

3. ECCENTRICITY MARKS ON THE OUTER RACE OF (® TO BE ALIGNED WITHIN ♦ 5* OF |-A~1 AND IN THE 
DIRECTION OF THE ARROW WHEN (z) IS IN THE POSITION SHOWN 

THE ECCENTRICITY MARKS ON THE INNER RACE OF® TO BE ALIGNED WITHIN t 5 # OF AND IN 

THE DIRECTION OF THE ARROW WHEN (T) IS IM THE POSITION SHOWN 

APPLY A THIN COAT OF (£§) TO INSIDE DIAMETER OF® AND TO FAYING SURFACE OF (T) BEFORE ASSEMBLING 
A SCREW TORQUE REQUIREMENTS * 7%. SEE 

A. 33 IN LB 

B. 5j0 IN LB 

C. 10.0 IN LB 

5. SOLDER LEADS PROM (T) TO LOWER SECTION OF APPROPRIATE TERMINAL PER NO 1002071 USING (27) SOLDER ALL OTHER 
LEADS TO EITHER UPPER SECTION OF APPROPRIATE TERMINAL OR (so) ANO (TP) PER ND1002071 USING (ia ) 

WWE INSULATION SHALL BE WITHIN .06 OF SOLDERED CONNECTION 

6. HEAT SHRINK SLEEVING ON (SS) AFTER ASSEMBLY 

7. USE CHICAGO STITCH LACING IN AREAS INDICATED PER ND 1002032 

«- MARK CHARACTERS $ HIGH COLOR BLACK AT LOCATIONS SHOWN PER ND 1002019 

*- »OENTIFY USING DRAWING NO., REVISION LETTER AND MANUFACTURERS SYMBOL AT THE INDICATED LOCATION PER NOTE 8 
AND SERIALIZE PER ND 1002023 

10. MAXIMUM ALLOWABLE TORQUE 12 GZ-IN 

11. CAUTION: DO NOT SEPARATE STUB SHAFT GD from HOUSING BEARJN6 CD REMOTE TORQUE MOTOR (T) WITHOUT 
FIRST ASSEMBLING KEEPER TO TORQUE MOTOR CD 

12. YES OR NO IN TINNED COLUMN OF SHEETS 2 THRU INDICATES YES OR NO 

13. CONDUCTORS WITH THE SAME NO.SHALL BE TWBTED TOGETHER PER ND 1002032 WITH THE EXCEPTION OF THE 
FOLLOWING CONDUCTORS (l-|, hi, 1-3), (7-1, 7-2, 7-3) £ (lB-1, 15-8, 15-3> WHICH ARE 'SHIELDED BUT NOT TWISTED 
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DA REF 

000220 - 1 j 
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- 
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7 /32 
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-15 

9/32 

| 1000220 - 4 | 

V.4 


klOT 

1. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

2. COMPLETED ASSEMBLY SHALL BE TESTED IU 
ACCORDANCE WITH ^SHALL MEET THE REQUIREMENTS 
OF PS PER TABLE I. 

3. SCREW TORQUE REQUIREMENTS ±77.. 

A. 3.5 IN.-LB. 

B. 5.0 IN.-LB. 

C. 10.0 IN.-LB. 

4. SOLDER LEADS TO (J), ®,(D,® 4 E50 THRU E54 
PER ND 1002071. 

5. HEAT SHRINK SLEEVING ON (30) AFTER ASSEMBLY. 

4. USE CHICAGO STITCH LACING IN AREAS INDICATED 
PER KJD1002032. 

7. MARK CHARACTERS .10-.14 HIGH. COLOR BLACK AT 
LOCATIONS SHOWN PEP MO 1002019. 

& IDENTIFY USING DRAWING NO., REVISION LETTER, £ 

MANUFACTURERS SYMBOL AT THE IUDICATED LOCATION 
PER NOTE 7 AND SERIALIZE PEP ND1002023. 

9. MAXIMUM ALLOWABLE TORQUE 5 OZ -IN. 

la YOR N IN TINNED COLUMN ON SHEETS 2 THRU II 
INDICATES YES OR NO. 

11. CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED 
OR TWISTED^ SHIELDED. TWIST PER ND1002032 . 

12. DIMENSIONS ON SHEETS 2 THRU II ARE IN INCHES 
AND APE 2 PLACE DECIMALS. 

13. SUFFI/ LETTERS IN CONDUCTOR COLUMN ON SHEETS 
2 THRU II INDICATES THE FOLLOWING 

A. » SHIELD GPOUUD ON FROM END' 

B. * SHIELD GROUND ON * TO END" 

K. * BLACK 

L. * BLUE 

14. PROTECTIVE COVER, PART NO. NAS-820-14-I4S, TO 
BE REMOVED ONLY AS NECESSARY FOR TEST f 
INSPECTION. SEE DETAIL J. 

ITEM (34) TO BE SELECTED FROM TABLE T AT 
ASSEMBLY CLAMP TO PREVENT CABLE MOVEMENT, 

BUT MUST NOT PINCH WIRES. 

ENCAPSULATE TERMINALS E70, E7I,E72 f E73 WITH 
ITEMS (33) f (g) PER ND1002009 METHOD B. 

TAPE HARNESS Ik. AREA INDICATED USING ITEM (43) TO 
VA:*/TA.k tAGNESS CONFIGURATION PER SECTION F-F 
AO SECURE nARNESS TO THE WIPE RETAINER USING 

TA»E@ 5-A— 3E USED AS REQUIRED TO RESTRICT 
VCVEVlk*” k ~-E CABLE CLAMPS. 

"ORQwE RETALING NUT TO 45-55 IN.-LB. 


15 . 

14. 

17. 



SEE NOTE 14 


DETAIL J 


CRIMP PEP 
ND 1002204 




MASTER POLARIZATION KEY 


VIEW C*C 


•03 MAX 


DETAIL A 
SCALE 4/1 



SEE DETAIL H 


SEE NOTE 3S 


SEE NOTE 3B 021 CONFIGURATION 

SEE NOTE 3B 



INSERT INSULATION .125 
/ CRIMP (3§) TO (2?) *° 3 ' 

STRIP WIRE .18© j BEND 
BACK AS SHOWN 'jT 
SOLDER PER NO 1002071 


SEE DETAIL L 


TERMINATE LEADS 
IN THIS AREA 


FOLD BACK 
SHIELDING 
FOLD BACK 
DRAIN WIRE 


1 TABLE I I 

ASSEMBLY NO. 

RS. NUMBER 

2018412-011 

PS 2016412 

2018412-021 

PS 2014143 



SOLDER dD TO DRAIN 
WIRE / SHIELDING PER 
ND 1002071 


DETAIL H 
SCALE NONE 


DETAIL K 
4 Places 
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SECTIOU E’E 
a PLACES 


SECTIOU B-B 



/ 

\? ' 


021 CONFIGURATION 


SEE UOTE 3C 


^ — 


SEE UOTE 7 
TYP 


I 

I 


SECTIOU G'G 
S PLACES 


y^v 


-(S) 

SEE UOTE 3A 
2 PLACES 


SEE DETAIL K 


SEE DETAIL A 


lr* JL _—S£E UOTE 




IUSERT IUSULATIOU J25 !^2?- 
* CRIMP (H) TO (§7) 

STRIP WIRE .188 - 

BEUD BACK AS SHOWN 
f SOLDER PER UDIOO207I 


Y 2.00 
2J85V 1 * 75 ,* 
1-875/W^ 


SECTIOU F-F 
2 PLACES 


:® r JAL'® s 


SEE UOTE 18 [ 


4.25 

4.00 

'2 PLACES 


L-SEE UOTE 7 
SEE UOTE 19 


pS22._ 



- SEE UOTE 17 
2 PLACES 


■ SEE UOTE 7 
TTP 


2_Zs 

SEE 


* 44 MtL-f-151-26 TTP£ ACT 
? 43 MIL-I-15126 TYPE MFT 
"4? 1010353-13 
" 41 MS 15795-803 
40 1006835 
35 1006834 
38 2021504-44 
37 1010416-4 
3611010416-5 
"35 1000223 " ' 

"34 1000280 SEE UOTE IS 

33 1010717-3 _ 

\ 32 Ml-T-713 TYPER CUSS g 
TT 10107)7-1 
30 1000020-11 
29 1010778-2 
28 1010416-10 
27 1010416- 9 
26 1010416-6 
' 25 1010416 - 7 
'24 1010416-6 

"23 1010416-3". 

' 22 1010416-2 

21 1010416-I _ 

20 1010490-112 
1ST 1010490-052 
' 18 1006776-14 
17 1006776-18 
16 MSI5795-705 
15~ K>l0867-2 
14 1001488-1 
' 13 >001488 - 8 
12 1010691-23 
II 1001488-2 
10 2018792 
9 .010353-10 
8 <010862 
7 010781-1 
6 .010783-1 
5 CI09I7-90I 
4 OC9I7-I06 
"7 2007204-011 

2 2C8625 _ 

2018606-011 


TAPE,...__ 

TAPE-MYLAR IUSULATIOU >/4 WIC 
RELAY ELECTRO MAG 5EUS 1 ™ 
WASHER, FLAT METAL RQI 
CURIUG AG*“ T 
RESIU 
RESISTOR 
WIRE MG 28E ORU 10" LONG 
WIRE AWQ 28E YEL r 1 ^ 
WASHER, CABLE CLAK 
CLAMP, CABLE 

TERMIUAL, LUG _ 

TAPE, UYLOU, WAXED 
TERMIUAL, LUG 
SHEILD f GROUUP ASSY 
WIRE SHIELEO, TEFLOU, MULTICOUD ll’l 
WIRE AWG 28E WHT 16“ LOU 
WIRE AWQ 28E GY 30 LOU 
WIRE AWG 28E VIO 25 ‘ LOUG 
WIRE AWG 28E BLU 18" LOUP 
WIRE AWG 28E GRU 15“ LOUG 
WIRE AWG 26E RED 20" L0U< 

WIRE AWQ 28E BRU 20" LOUG 
WIRE AWQ 28E BLK 42* LOUG 
WSULATKXI 5LEEVIUG ELEC HEAT S 
IUSULATIOU SLEEV M JG ELEC HEAT SH RUK 
IUSULATIOU SLEEUUG ELEC l 
IUSULATIOU SLEEVIUG ELEC^kT 
WASHER FLAT, METAL,ROUUD 
SCREW, 5ELF-IKG FLAT HP, 50C 3 
SCREW, HEX 5CC HD, SELF-Ltt 
SCREW, HEY SOC HQ, SELF - urffa 
SCREW, BUTTON nD SELF-LKG 5CC SPLIUE 
"SCREW, HEX SCC nP,SELF-LKG 
GUIDE, WIRE ASSEMBLE 
RELAY, ELECTRO Vi AG SELSlTjVg 
3LSHIUG, SLEEVE 

CPU TACT E-EC'~. 

CCK LECTOR i-SC RECO, 6 PxS 
COLH iECTCR E.EC RECR 7 D.US 
COVJUECTCR, £_£C, RECP, 26 S 
-RECISI CU R£5C. V IR A*.GLVEi~ a 5S v ~* 
S- => RlUG 4552 5- v , 50 CCL~aCT 
RESOLVER ASS! 5.\ CUTER AX,5 


THE ASSEMBLY PART I 


_ LIST OP PARTS AMP MATERIALS _ 

' « THE DRAVMC NUMBER AND THE DASH NUMBER THAT APPLIES 


—ptb [*/ a 


INSTRUMENTATION LABORATORY 

MASSACHUSETTS INSTITUTE Of TCCMNOUMV 


AJTERGIMBAL SUB-ASSEMBLY 
RESOLVER 
OUTER AXIS 
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201861 
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TABLE I 

CABLE CLAMP (34) 

PART NO. 

DIA REF 

1000220 - 1 

'/i* 


-2 

3 /32 


-3 

'/e 


-13 

Vb2 


-4 

Vlfr 


-14 

V 32 


-5 

Va 


-15 

*/32 

11000220 - 6 

V ,4 



SEE NOTE 14 


DETAIL J 


CRIMP PEP 
ND 1002206 



DETAIL A 
SCALE 4/1 


UOTES: 


.c 


A 


1. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

2. COMPLETED ASSEMBLY SHALL BE TESTED IU 
ACCORDANCE WITH SHALL MEET THE REQUIREMENTS 
OF PS PER TABLE I. 

3. SCREW TORQUE REQUIREMENTS ±7%. 

A. 3.5 IN.-LB • 

B. 5.0 IN.*LB. 

C. 10.0 IN.-LB. 

4. SOLDER LEADS TO (T), (T),®,® ^ E50 THRU E54 
PER ND 1002071, BXCEPTSEETNOTfe 20. 

5. HEAT SHRINK SLEEVING ON (30) AFTER ASSEMBLY. 

6 . USE CHICAGO STITCH LACING IN AREAS INDICATED 
PER ND1002032* EXCEPT SEE NOTE 20. 

7. MARK CHARACTERS .I0-.I4 HIGH. COLOR BLACK AT 
LOCATIONS SHOWN PER ND1002019. 

a IDENTIFY USING DRAWING NO., REVISION LETTER, t 

MANUFACTURER'S SYMBOL AT THE INDICATED LOCATION 
PER NOTE 7 AND SERIALIZE PER NDI002023. 

a MAXIMUM ALLOWABLE TORQUE 5 OZ -IN. 

la YOR N IN TINNED COLUMN ON SHEETS 2 THRU II 
INDICATES YES OR NO. 

11. CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED 
OR TWISTED^ SHIELDED. TWIST PER ND1002032 . 

12. DIMENSIONS ON SHEETS 2 THRU II ARE IN INCHES 
AND ARE 2 PLACE DECIMALS. 

13. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 
2 THRU II INDICATES THE FOLLOWING 

A. « SHIELD GROUND ON FROM END' 

& « SHIELD GROUND ON "TO END'' 

K. * BLACK 

L. > BLUE 

14. PROTECTIVE COVER, PART NO. NAS-820-16-I6S, TO 
BE REMOVED ONLY AS NECESSARY FOR TEST f 

, INSPECTION. SEE DETAIL J. 

1$. ITEM (34) TO BE SELECTED FROM TABLE I AT 
ASSEMBLY CLAMP TO PREVENT CABLE MOVEMENT. 

BUT MUST NOT PINCH WIRES • 

16. ENCAPSULATE TERMINALS E70, E7I,E72 /E73 WITH 
, ITEMS (3§) # (So) PER ND 1002009 METHOD B. 

17. TAPE HARNESS IN AREA INDICATED USING ITEM @ TO 
MAINTAIN HARNESS CONFIGURATION PER SECTION F-F 
AND SECURE HARNESS TO THE WIRE RETAINER USING 
ITEM @>. 

ia TAPE'S) SHALL BE USED AS REQUIRED TO RESTRICT 
MOVEMENT IN THE CABLE CLAMPS. 

19. TORQUE RETAINING NUT TO 45-55 IM.-IB. 



VIEW D’D 


I TABLE I | 

ASSEMBLY NO. 

R S. NUMBER 

2018612-011 

PS 2016612 

2018612-021 

PS 2016143 


20. ANTI-WICKING TOOLS SHALL BE USED IN ACCORDANCE WITH 

ND 1002071. WiCKING SHALL BE LIMITED TO ENABLE IDENTIFICATION 
OF THE EXTEFlIOR CONTOUR OF THE STRANDS. 
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SEE. -DETAIL A- 


MASTER POLARIZATION KEY 



vU 


DETAIL A 
.SCALE 4/1 


SEE DETAIL H 



INSERT INSULATION .125 
t CRIMP (iDToOD 


STRIP WIRE .I8b1'5J|,SEN0 BACK — 
AS SHOWN i SOLDER PER ND 1002071 



SEE MOTE 3C 
3 PLACES 


SEE NOTE SB 
.2 PLACES 


L INTERPRET DRAWING IN ACCORDANCE. WITH tVIIL-0-7032.7 
ZZ ASSEMBLE $ TE5T PER THE REQUIREMENTS OF PS2007203 

3- SCREW TORQUE REQUIREMENTS t77o ——: 

A. 3.5 in-lb .::::. .- .■■■■-— 

■- ’ZT; B. 5.0 IN-LB.““ - — - - 

__li C. 10.0 IN-LB _ 

4TS0LDER LEADS TO (TX(TX(TX(D t ^50 THRU E54 PER ND 1002071. 

S ' HEAT SHRINK SLEEVING ON (3) AFTER ASSEMBLY -1- :- —- 

SH J)SE CHICAGO STITCH LACING IN AREAS INDICATED PER ND 1002032 
TZTKIARK CHARACTERS *£ HIGH. COLOR BLACK AT LOCATIONS SHOWN PER ND 1002019 
BL_IDENTIFY c 46 DRAWING NO., REVISION LETTER,* MANUFACTURERS SYMBOL AT THE INDICATED 
LOCATION c.R NOTE 7 AND SERIALIZE PER ND 1002023 
f. MAXIMUM ALLOWABLE TORQUE 5 02-IN 

ia Y OR N IN TINNED COLUMN ON SHEETS 2 THRU H INDICATES YES OR NO 

IL CONDUTORS WITH THE SAME NUMBER SHALL BE TWISTED OR TWISTED * SHIELDED. TWIST PER ND 1002032 

It DIMENSIONS ON SHEETS 2 THRU II ARE IN INCHES AND ARE 2 PLACE DECIMALS 

13. SUFFIX LETTERS IN CONDUCTOR COLUMN OH SHEETS 2 THRU It INDICATES THE FOLLOWING 

A. » SHIELD GROUND ON ‘FROM END* 

B. -SHIELD GROUND ON *“T0 END* 

K-BLACK . - .-. 

L. ■ BLUE 

HE PROTECTIVE COVER, PART NO. NAS-8ZO-1G-1G5, TO BE REMOVED ONLY AS NECESSARY FOR 
TEST * INSPECTION. SEE DETAIL J 




SEE NOTE 3B 
3 PLACES 


SOLDER (2pT0 DRAIN - ' 

WIRE i SHIELDING PER ND 1002071 


DETAIL H 
scale: none 




MBG12 IaITI 
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SECTION ErE 
2. PLACES 


SECTION GKj 
2. PLACES 


-<jd® D 

SEE NOTE 3C 



EE 'NOTE 
: JTUACES 


- SEE ? 4DTTE 6 





*C" 


SECT \ QN F-? 
2 . PLACES 


INSERT INSULATION .125;^—- 
t CRIMP (fT) TO (ZT) 

STRIP WIRE .186 *52?, BEND BACK-' ' 

AS SHOWN ( SOLDER PER NO 1002071 _ 






5.2.5 
5.00 
2. PLACES 


w®. 


? Ml».--r-7i3 TYPE P CLASS 2 

" I0IQTI7-I __ 

~ 1000020-8 


10I04IG-9 

" I0104IC-8 -- 

" ICI04IG-T __ 

" 10104 IQ-G _ 

" I0I04K.-3 _ 

I QI04IG-2 _ 

" ToiOAIG-l _ 

" 1010490-112 _ 

" 1010490-052 

" I00G77G-IA _ 

~ I0C6776 -18 

" MS15795- 705_ 

~ IOiOa<»7-2 _ 

" >001468-1 

" 1001486-4 _ 

" 1C .0591-23_ 

" 2018799 

" 2010792 _ 

" 1010353 -10_ 

~ 101050,2 _ 

" 1010751-1 _ 

" IQ1QT&3-1 _ 

>011757-000 

" IQOOI2.2. _ 

" 2-QQ7 2C4--QU 

~ 2G15G25 _ 

~ 2oie>&o<»-0M 


TAPE .NYLON, VL/AXED 

TERMINAL, LUG _.. . 

shielo Ground assy _ 

WIRE, SHIELDED, TEFLON,MLflJTICOIID lTLOIte" 

yvigg AWS 26E WHT Ifc" L0N6 _ 

WIRE AW 6 28E 6Y 30*L0N6 __ 

WIRE AWG 26E VIQ IS* 1 LONG 

W'.RE AWG 28E BLU 18“ LONG 

WIRE AW6 28E GRN IS " LO NG ’ 

WIRE AWG 28E RED IB* LO NG 

WIRE AW6 26E BRN 20* LOWS _ 

W'.RE AWG 28E BLK 40** L0N6 _ 

ISOLATION SLEEVING ELEC HEAT SHRINK 
insulation sleeving el ec heat shrink 
INSULATION SLEEVING ELEC V*. L0N6 
INSULATION SLEEVING ELEC */L LONG 

WASHER, PLAT, METAL,RCUNP _ 

SCREW, SELF-LK6, FLAT HD, 30C SPUME 
SCREW, HEX 5 0C HO, SELP-LKg . . 

^CREW,HEX SOC HO. SELF - LKG _ 

S CREW. BUTTON HO, SELF-LKG, SCC SPLINE 

CLAM P, WIRE _ 

GUIDE,WIPE ASSEMBLY _^_ _ 

RE.LAY, ELECTRO MA6, SENSITIVE 

BUSHING. SLEEVE _._, 

CONTACT ELEC _ 

CONNECTOR.ELE.C, RECP PINS 

CO NNECTOR,ELEC, RE CP, 7 PIN's 
CONNECT OR ,ElEC» TEC P, 20, PINS. 
PRECISION RESOLVER ALIGNMENT ASSY 
SLIP RING AS.3EMRLY ,50 CONTACT 
RESOLVER ASSEMBLY.OUTER. AXIS 
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J UNLESS OTHCMMSC SPECIOCO 
DIMENSIONS ARC M INCHES 
TOLERANCES ON 
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I CHECKED 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS_ 

INTERGIMBAL SUB-K2&EMBLY. 

. REVOLVER ™ 

OUTER JOUSfc .. 


20^0*12 IaIT 
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TDRR 1716 7 


MAR 9 1965 



CONDUCTOR 


INDIVIDUAL LENGTH! CUT WIRE OR SHIELD 


STRIP WIRE OR J ACKET] [ I 
CIRCUIT POINT I nJ 


CUT WIRE OR SHIELD 


_ SPEC NO. I STRIP WIPE OR JA CK£ r T 

FIND NO. ~~1_|gRCUIT POINT | N 
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FROM 


TO 


Jl-1 

* 

E50 

El 

JL-1 

E10 

JL-2 

\ 

E51 

J 6 -B 

KL -1 

J 6 -W 

JlZ2 

JL-3 

JL-3 

J 6 -B 

JL^ 

E52 

JL-4 

J 6 -D 

Jl-4 

JL-5 

JL-5 

J 6 -D 

Jl -6 

E53 

JL -6 

J 6 -F 

Jl -6 

JL-7 

Jl-T 

J 6 -F 

JL -8 

E5^ 

Jl -8 

J 6 -J 

Jl -8 

JL-9 

JL-9 

J 6 -J 

Jl-10 

klA 

Jl^UO 

P3-D 

JL-11 

ICU 8 

JL-11 

PlUD 

JL-12 

J 6 -N 

JL-12 

P3-C 

JL-12 

pJ-c 

JL-13 

J 6 -P 

JL-14 

j 6 -R 

JL- 1 ^ 

E55 

-JL-15 

J 6 -S 

JL-15 

E 56 

JL-36 

j5-t 

JL-36 

E57 

JL-17 

J 6 -U 

J1-1T 

E 58 

JL-l 8 

J 6 -V 

JL-l 8 

E59 

JL-21 

J 6 -Y 

JL-22 

J 6 -Z 

JL-28 

J5-C 

JL-27 

JL -28 

JL-2 

J 6 -C 

J 6 -B 

j 6 -c 

JL-2 

JL-19 

JL-4 

J 6 -X 

jl-4 

j 6 -e 
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TABLE II 

C ONTINUIT Y AND DC RESISTANCE 
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APOLLO GAN SReification 
PS2018612 Rev A 


FROM 


All pins on J1 
exceptJl-1 

J6-B, D 

Between all pins on J1 
except Jl-2 to Jl-3, 

Jl-4 to J1-3,X1 t 8 to Jl-7, 


TABLE m 

INSULATION RESISTANCE 


TO 


RESISTANCE (Megohms)l 


Chassis 


E10 


> 100 
“ k 
> 100 


Jl-8toJl-9, Jl-27 to Jl-28, 
Jl-51 to Jl-52, Jl-53 to Jl-54, j 
Jl-55 to Jl-56, A Jl-57 to Jl-58 


t 


> 100 
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TABLE II 

CONTINUITY AND DC RESISTANCE 


FROM 

TO 

"res'IsTMCj! " 

(ohms) 

FROM 

TO 

— mmm cs— 

(ohms) 

Jl-1 

E50 

<0.1 

Jl-33 

J5-J 

<0.4 

k 

El 

<0.2 

Jl-34 

J5-K 

<0.4 

f 

J$-A 

<0.4 

Jl-35 

J5-L 

<0.4 

jiZi 

ElO 

<0.5 

JL-36 

J5-M 

<0.4 

Jl— 2 

E51 

<0.1 

Jl-37 

J5-N 

<0.4 

i 

J6-B 

<0.2 

Jl-38 

J5-P 

<0.4 

T 

Kl-1 

<0.1 

Jl-39 

J5-R 

<0.4 

i 

J6-W 

<0.2 

Jl-40 

J5-S 

<0.4 

Jl-2 

Jl-3 

<0.1 

JUl 

J5-T 

<0.4 

Jl-3 

J6-B 

<0.2 

Jl-42 

J5-U 

<0.4 

Jl-4 

E52 

<0.1 

Jl-43 

J5-V 

<0.4 

Jl-4 

J6-D 

<0.2 

Jl-44 

J5-W 

<0.4 

Jl-4 

Jl-5 

<0.1 

Jl-4 5 

J5-X 

<0.4 

Jl-5 

J6-D 

<0.2 

Jl-46 

J5-Y 

<0.4 

Jl-6 

E53 

<0.1 

Jl.47 

J5-Z 

<0.4 

Jl-6 

J6-F 

<0.2 

Jl-48 

J5-a 

<0.4 

Jl-6 

Jl-7 

<0.1 • 

Jl^l 

Jl-5 2 

39 to 65 

Jl-7 

J6-F 

<0.2 

Jl-53 

Jl-54 

39 » 65 

JTU8 

E54 

<0.1 

Jl-55 

Jl-56 

60 to 100 

Jl-8 

J6-J 

<0.2 

Jl-57 

Jl-58 

60 to 100 

Jl-8 

Jl-9 

<0.1 

A7-1 

J5-E 

<0.4 

Jl-9 

J6-J 

<0.2 

A7-6 

J5-b 

<0.4 

Jl-10 

KU4 

<0.1 

A7 -6 

J5-D 

<0.4 

Jl-10 

P3-D 

<0.5 

A7 -6 

J5-F 

<0.4 

Jl-11 

Kl-8 

<0.1 

A7-5 

J5-H 

<0.4 

Jl-11 

P4-D 

<0.5 

A7-4 

J5-c 

<0.4 

Jl-12 

J6-N 

<0.4 

J5-B 

J5-c 

160 to 269 

Jl-12 

P3-C 

<0.5 

SHU) on 



Jl-12 

P4-C 

<0.5 

Jl-2,4 & 



Jl-13 

J6-P 

<0.4 

Jl-3, 5 

El 

<0.2 

Jl-14 

J6-R 

<0.4 

Jl-23 

j6-a 

<0.4 

Jl-14 

E55 

<0.4 




Jl-15 

J6-S 

<0.4 

Jl-24 

j6-b 

<0.4 

Jl-15 

E56 

<0.4 




Jl-16 

J6-T 

<0.4 

Jl- 25 

J6-c 

<0.4 

Jl-16 

E57 

<0.4 




Jl-17 

J6-U 

<0.4 




Jl-17 

E58 

<0.4 

, 



Jl-18 

J6-V 

<0.4 

Jl-27 

A7-3 

<0.1 

Jl-18 

E59 

<0.* 







Jl.27 

. J5-B 

<0.4 

Jl-21 

J6-Y 

<0.4 




Jl-2 2 

J6-Z 

<0.4 

Jl-28 

A7-2 

<0.1 

Jl-28 

J5-C 

<0.4 

SHED on 






J6—B # D 

ElO 

<0.2 




c,e,v,x 



Jl-27 

Jl-28 

45 to 78 

J6-D 

J6-E 

<0.2 




Jl-20 

Kl-3 

4949 to 50S1C 

Jl-2 

J6-C 

<0.2 

Jl-29 

E55 

<0.2 

J6-B 

J6-C 

<0.2 




Jl-2 

Jl-19 

4949 to .50510 

Jl-30 

E56 

<0.2 

Jl-4 

J6-X 

<0.2 

Jl-26 

E57 

<0.2 

Jl-4 

J6-E 

<0.2 

Jl-31 

E58 

<0.2 




Jl—32 

E59 

<0.2 




Jl-2 

J5-A 

2790 to 3410 
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SEE NOTE 7 
TYP 


—- 


HEtJHB 

& 

CZJ 





[ A 

LBEU1&E& TDBLR IB 32 Jk _. 



sen 


6 

^REVISED TDRR \690 2 

Hd-45 


Ei 


t~c~~ 

[REVISED TDRft 13270 

S-I&-4S 


me 



SECTION GtG 
: 7L PLACES 


SEE NOTE 7 
TYP 
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2016001 

DL 20 IBCOI 

NEXT ASSY 

USED ON 


TOURANCO ON 


es=rrr 

100022?! J ‘ 

WASHE75.<TABLEjCIj9iMP —- 

■321: 

B 

| 

1000220 SEE NOTE 15 

CLAMP CABLE 



1 

10107/7-3 

TERMINAL, LUG 

33 


A/R 

M!L-t-7»3 type p CLASS 2 

TAPE .NYLON,WAXED 

32 


r i ■ 

1010717-1 

TERMINAL, LUG 

31 


1 

1000020-7 - 

SHIELD i GROUND ASSY 

30 


■ 

I0I077B-2 2 . . 

WIRE, SHIELDED, TEFLON. MULTIC0NB 

2^ 



10104 It-10 Z 

WIRE AWG 2BE WHT 16“ LONG 

28 


j 

1010416-9 . . 

WIRE AW6 2BE GY 30* LONG 

27 


1 

10104 It-8--- 

WIRE RWG 28E V10 15* LONG 

h 2£_ 


"T 

ICI04I6-7 _ 

’WIRE AW6 26F BLU 16" LONG T 

h 2S 


i 

1010416-6 

WIRE AW6 28E SRN 15* LONG 

24 


i 

1010416*3 

WIRE AWG 28E RED IB* LONG 

23 


i 

1010416-2 L 

WIRE AWG 26E BRN 20* LONG 

22 


i 

1010416-1 

WIRE AWG 28E BLK 40* LONG 

21 


2 

1010490-112 

INSOLATION SLEEVING ELEC HEAT SHRINK 

E3 


2 ’ 

1010490-052 

INSULATION SLEEVING ELEC HEAT SHRINK 

IB 

■ 

II 

1006776-14 

INSULATION SLEEVING ELEC */* L0N6 

■H 

IS] 

36 

1006776-16 

INSULATION SLEEVING ELEC LONG 

mm 

1 Za 

3 

MSI5795-705 

WASHER, FLAT, METAL. ROUNO 

IG 

i | 

2 

I0I0B67-2 

SCREW, SELF-LKG,FLAT HD, SOC SPUME 

1 S 

! i 

4 

1001468-1 

SCREW, HEX SOC HO, SELF-LKG 

\4 

(\J 

3 

1001488-8 

SCREW,HEX SOC HQ, SELF-LKG 

VS 


3 

rz, 0691-23 

SCREW. BUTTON HD, SELF-LKG. SOC SPLINE 

12 

& 

1 1 

20IB799 

CLAMP, WIRE 

VI 

oO 

: i 

2010792 

GUIDE,WIRE ASSEMBLY 

VO 


i 

1010353-10 

RELAY, ELECTRO MAG, SENSITIVE. 

6 

O 

61 

1010662 

BUSHING. SLEEVE 

8 

oJ 

61 

1010761-1 

CONTACT ELEC 

7 


1 

IO10786-1 1 

CONNECTOR,ELEC, RECP ,<il PINS 

“5“ 


z 

1011767-000 

CONNECTOR.ELEC. RECP. 7 PINE 

T" 


z 

100012.2 

CONNECTOR .ELEC, RECP ,20. PINS 

4 


1 

2007 204* -OH 

PRECISION RESOLVER ALIGNMENT ASSY 

3 


1 

2GI8G2S 

SLIP RING ASSEMBLY,SO CONTACT 

2 

A 

1 

20I8GOO-OH 

RESOLVER ASSEMBLY,OUTER AXIS 

T 


QTT 

MITT ON 

NOMCNCUkTURC OR 

n 


REQO 

BCNTOTING Ha 

DESCRIPTION 

D 


Oil 

JTT OF MKTENUU 1 



MANNED SPACECRAFT CENTER 


D~HB n»n 1/6/6^ 

Q Owmv j/B/tS’ 


**fh 


&kjA 


1OTERG1MBAL SUB-ASSEMBLY^ 
. RESOLVER.. „ 

OUTER Afcl^ 


coStSKTSSTsm 

J 


i trmom&LA 


20160.12 


application 


\KHl7ji 



























V- 































SECTION b‘B 


MASTER POLARIZATION KEY 


DETAIL A- 
SCALE A A 


SEE DETAIL W - 


-ODCit) 

sec won. sc 


TABLE I 

CABLE CLAMPf 3»T~ 
PART NO DtAREF 
IOOQZ2Q-1 ifc ~ 



INSERT INSULATION .125. 
4 CRIMP (JD TO OO 


strip wire .leeVjJI^Ewo back —\ jj 

AS SHOWN 4 SOLDER PER NO 1002071 Y7 



"Cl*) 

SEE NOTE ' 
t PLACES 


DETAIL A 




SEE NOTE 3B 
3 PLACES 



.3*75 MAX. Z —<j*«- 

/briA 



Interpret drawing in accordance wtth mil-d-toset 

LrCWPtETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH* SHA LL M E 


-FOLD BACK 
SHIELDING 


a CREW TORQUE REQUIREMENTS *7% _ _ — 

a 3.5 in-lb . zr: . ~ :—z „ - ~.~~ 

B. 5.0 IN-LB 

C. 10.0 IN-LB _ _ 

OLDER LEADS TO (T)i(4® $ *50 THRU E5* PER ND I00Z07I. - 

1. HEAT SHRINK SLEEVING ON (30) AFTER ASSEMBLY - :- 

fc:4lSE CHICAGO STITCH LACING IN AREAS INDICATED PER ND 1002032 

TI IMARK CHARACTERS ‘|2 HIGH. COLOR BLACK AT LOCATIONS SHOWN PER ND 1002019 ~ 

KL_IDENTIFY USING DRAWING NO., REVISION LETTER,4 MANUFACTURERS SYMBOL AT THE INDICATED 
LOCATION PER NOTE'7 AND SERIALIZE PER ND I0020Z3 
9. MAXIMUM ALLOWABLE TORQUE 5 0Z-IN 

ia Y OR N IN TINNED COLUMN ON SHEETS 2 THRU II INDICATES YES OR NO 

IL CONOUTORS WITH THE SAME NUMBER SHALL BE TWISTED OR TWISTED 4 SHIELDED. TWIST PER ND 1002092 
12. DIMENSIONS ON SHEETS 2 THRU II ARE IN INCHES AND ARE t PLACE DECIMALS 
a SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU II INDICATES THE FOLLOWING 
A. « SHIELD GROUND ON "FROM END* - . 

SHIELD GROUND ON *T0 END* 

K.« BLACK 
L.» BLUE 

IA PROTECTIVE COVER, PART NO. NAS -820-It-1tS, TO BE REMOVED ONLY AS NECESSARY FOR 
TEST 4JNSPECT10N. SEE DETAIL J 

-IS. ITEM ® TD BE SELECTED FROM TABLE I AT ASSEMBLY CLAMP TO PREVENT CABLE MOVEMENT, BUT 
MUST NOT PINCH WIRES. - 


SOLDER diT) TO DRAIN - ' 

WIRE 4 SHIELDING PER HD 1002071 


DETAIL H 
scale: NOME 
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HOUSTON TEXAS 


TDRR 1716 7 


MAR 9 1965 
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ms 


■ 

CONDUCTOR 1 FROM. 

[ TO 

— 


L INDIVIDUAL LENGTH! CUT WIRE OR SHIELD 

1 TERMINATION 

CUT WIRE OR SHIELD 


l termination . 




_ SPEC 

NO. 

1 strip wire or jack 

E r 

T1 

1 SPEC ' 

‘ NO. 

MANNEO 

A. SPACECRAFT CENTER 

OLV. HOUSTON TEXAS 


■ UkiaUAitifiafli 1 

mo 

Ifind no. 


CIRCUIT POINT 


a 

| FIND NO. 






IES5I 






SRI-13 












Rfl 




ll!l 






SRI-14 












hh 




■All 






SRI-IS 












M 




1991 






SRI-16 












Iff 



RRH| 

1991 






SRI-17 












BB 




1951 






SRI-18 












III 




1991 






SRI-19 












wm 



m*m 

1991 






SRI-20 












■n 



HMH 

1991 






SRI-PI 












U 

REVISION 

BR 




1991 

Ill 





SR1-PP 












9Hj 



hhi 

1991 

III 





SRI-23 












^^9 



|^HH| 

1991 

III 





SRI-24 












“ l 
a 5 





1991 






SRI-25 












111 




1991 

III 





SRI-26 












r 

/ *8 

pi 

> 


■ 



iii 

III 



1 

_1 


A7-3 


13 








“ 


o 

> 

HI 

^9 


mu 

1911 

III 

1 




[ A7-2 


131 











■ 


[SB! 

mi 

■II 

















:/ _ L 




in 

III 


















p i - __ 
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TDRR 17167 MAR 9 1965 


MANNEO 

S^LV. SPACECRAFT CENTER 

HOUSTON TEXAS 

CONDUCTOR 

FROM 

I TO 



INDIVIDUAL LENGTH 

CUT WIRE OR SHIELD 


TERMINATION 

CUT WIRE OR SHIELD 


1 TERMINATION 


FIND 



STRIP WIRE OR JACKET 

n 

SPFC 

NO. 

STRIP WIRE OR JACKE r 

71 

[ SPEC 

NO. 


NUMBER 

NO. 

CIRCUIT POINT 


nJ 

FIND NO. 


CIRCUIT POINT 



FIND NO. 


8-1 

24 



Jl-6 


12 









E53 


l£ 











8-2 

26 



Jl-8 


12 









E54 


Id 











8-3 

25- 



Jl-7 


12 











id 

X 










8-4 

ZL 



Jl-9 


12 









£54 


Id 











9-1 




sri-6 













Id 











9-2 




SRI-7 











ESI 


Id 











9-3 




SRl-8 











Esk 


Id 











9-4 




SRI-9 











i?j;k 


Id 











10-1 

28 . 



Jl-lO 


13 









m-k 


13- 











REVISION 

10-2 

21 



Jl-11 


12 









KL-8 


La 











11 




Jl-12 


12 

l 








SRI-12 
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TDRR 17 16 7 
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C9 

X > 
O o 
c m 
(A o 
H 39 
O > 
x -n 


m 2 
x m 

» 5 

(A H 

m 

39 


1 CONDUCTOR 

I FROM 

| TO 


■ 

1 

K 

2 

6TF 

| CUT WIRE OR SHIELD 


1 CUT WIRE OR SHIELD 


1 

1 FIND 


STRIP WIRE OR 

JAC 

KET 

m 




m 


1 

HI 



m 

NUMBER 

NO 

_ 

CIRCUIT POINT 


IBEEE3H 


CIRCUIT POINT 

u 

lIYHTEEJ^B 


-26-3. 




Jl-47 


23 

1 
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TABLE II 


CONTINUITY AND DC RESISTANCE 


FROM 

TO 

■si 

FROM 

TO 


JI-1 

E50 

<0.2 

Jl-33 

J5-J 

<0.4 

A 

El 

<0.2 

Jl-34 

J5-K 

<0.4 

T 

J6-A 

<0.4 

Jl-35 

J5-L 

<0.4 

Jl-1 

E10 

<0.5 

Jl-36 

J5-M 

<0.4 

Jl-2 

E51 

<0.2 

J3-37 

J5-N 

<0.4 

A 

J6-B 

<0.2 

Jl-38 

J5-P 

<0.4 

T 

Kl-1 

<0.1 

Jl-39 

J5-R 

<0.4 

T 

J6-W 

<0.6 

Jl-40 

J5-S 

<0.4 

Jl-2 

Jl-3 

<0.2 

Jl-41 

J5-T 

<0.4 

Jl-3 

J6-B 

<0.2 

Jl-4 2 

J5-U 

<0.4 

Jl-4 

E52 

<0.2 

Jl-4 3 

J5-V 

<0.4 

Jl-4 

J6-D 

<0.2 

Jl-44 

J5-W 

<0.4 

Jl-4 

Jl-5 

<0.2 

Jl-4 5 

J5-X 

<0.4 

Jl-5 

J6-D 

<0.2 

Jl-46 

J5-Y 

<0.4 

Jl-6 

E53 

<0.2 

Jl-47 

J5-Z 

<0.4 

Jl-6 

J6-F 

<0.2 

Jl-48 

J5-a 

<0.4 

Jl-6 

Jl-7 

<0.2 

Jl-51 

Jl-52 

39 to 65 

Jl-7 

J6-F 

<0.2 

. JL-53 

JL-54 

39 to 65 

JL-8 

E54 

<0.2 

Jl-55 

JL-56 

60 to 100 

Jl-8 

J6-J 

<0.2 

«HU57 

Jl-58 

60 to 100 

Jl-8 

Jl-9 

<0.2 

A7-1 

J5-E 

<0.4 

Jl-9 

J6-J 

<0.2 

A7 -6 

J5-b 

<0.4 

Jl-10 

KL- 4 

<0.1 

A7-6 

J5-D 

<0.4 

Jl-10 

P3-D 

<0.5 

A7-6 

J5-F 

<0.4 

Jl-11 

Kl-8 

<0.1 

A7-5 

J5-H 

<0.4 

Jl-11 

P4-D 

<0.5 

A7-4 

J5-c 

<0.4 

Jl-12 

J6-N 

<0.4 

♦ J5-b 

J5-c 

0.15 to 1.0 

Jl-12 

P3-C 

<0.5 

SHLD on 



Jl-12 

P4-C 

<0.5 

Jl-2,4 & 



Jl-13 

J6-P 

<0.4 

Jl-3, 5 

El 

<0.2 

Jl-14 

J6-R 

<0.4 

JL-23 

J6-a 

<0.4 

Jl-14 

E55 

<o.4 
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J6-S 

<0.4 

Jl-24 

j6-b 

<0.4 

Jl-15 

E56 

<o.4 
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J6-T 

<0.4 

Jl- 25 

J6-c 

<0.4 

Jl-16 

E57 

<0.4 




Jl-17 

J6-U 

<0.4 




Jl-17 

E58 

<0.4 




Jl-18 

J6-V 

<o.4 

Jl-27 

A7-3 

<0.2 

Jl-18 

E59 

<0.4 







Jl-27 

J5-B 

<0.4 

Jl-21 

J6-Y 

<0.4 




Jl— 22 

J6-Z 

<0.4 

JL-28 

A7-2 

<0.2 

JL-28 

J5-C 

<0.4 

SHU) on 






J6-B, d 

E10 

<0.2 




C,E,V,X 



Jl—27 

Jl-28 

6 to 22 

Jo-D 

J6-E 

<0.2 




JL-20 

Jl-11 

4949 to 5051: 

Jl-2 

j 6—c 

<0.2 

Jl-29 

E55 

^0.2 

J6-B 

J6-C 

<0.2 




Jl-2 

Jl-19 

4949 tt) -5051 

Jl-30 

E56 

<0.2 

Jl-4 

J6-X 

<0.2 

Jl-26 

E57 

<0.2 

Jl-4. 

J6-E 

<0.2 

Jl-31 

E58 

<0.2 




Jl-32 

E59 

<0.2 




JL-2 

J5-A 

2790 to 3^10 


♦Take measurements with Potentiometers in A7 at extreme ccw position. 
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SECTION G-G 
2. PLACES 


SEE NOTE 7 
TYP 


*' 


D 



L 


D 



■ >L. 

I 




c 


2 

202/504---44- 

RESISTOR 

38 

1 

1010416-4 

WIRE AWG 28E ORN 10" LONG 

37 

1 

1010416-5 

WIRE AWG 28E YEL 10" LONG 

36 

I 

COOZZ3_"". -11'. _ 

aasherl^able clamp_:_.. 

35 

| 

10002 20 SEE NOTE ^ i 

CLAMP CABLE 

34 

1 

10107/7-3 iTERMINAL, i_UG I 

33 

A/R 

t ...--^.713 r yPE P CLASS2 

TAPE .NYLON,WAXED 

.32 

v i ' 

1010717-1 

TERMI'LAl. , LUG . 

31 - 

» 

1000020-11. 

Shield $ 6RCUND \ssy 

30 

2 

1010776-2 

WIRE, SHIELDED, TEFLON,MULTtCOMD It*LONG 

2S 

1 

I0I04IC-I0 

WIRE AWG £8! WHT IC“ LONG 

26 

| 

I0I04IC-9 

WIRE AWG 28E GY 30* LONG 

27 

1 

1010414,-6 

WIRE AWG 28E YIO 15* LONG 

a* 

"T" 

ICI04I6-7 

YJ'.RE AWG 28E BLU 16" LUNG 

2b 

i 

ICI04IC.-C 

WIRE AW6 29E SRN 15* LONG 

24 

i 

IOI04IC-3 . 

WIRE AWG 28E RED 20* LONG 

23 

i 

1CI04IG-2 

WIRE AWG 28E BRN 20* LONG 

22 

i 

1010414,-1 

Vi'RE AWG 28E BLK 4 2* LONG 

21 

? 

>010490- 112 

INSULATION SLEEVING ELEC NEAT SHRINK 

20 

2 

1010490-052 

INSULATION SLEEVING ELEC MEAT SHRINK 

l *0 

13 

1004,774b -14 

INSULATION SLEEVING ELEC Hi. LONG 

16 

36 

1006776,-16 

INSULATION SLEEVING ELEC, *A(. LONG 

~i7 

3 ! 

MS 15795-705 

WASHER,FLAT , METAL.ROUNO 

IG 

2 

101064,7-2 

SCREW, SELF-LKG,FLAT HD, SOC. 5 PUKE 

1 S 

4 

1001466-1 

SCREW, HEX SOC HO, SELF-LKG 

14 

3 

I00I466-& 

SCREW,HEX SOC HD. SELF-LKG 

13 

2 

1C 10591 -23 

SCREW. SUTTON ND.t^ElF-LKG. SOC SPLINE 

12 

1 

2016799 

CLAMP, WIRE 

II 

1 

2010792 

C.J:0E,WIRE ASSEMBLY 

10 _ 

1 

1010353-10 

RELAY, ELECTRO MAG. SENSITIVE 

‘ 2) 1 

Cl 

101060,2 

BUSHING, SLEEVE 

6 

Cl 

101076,1-1 

CONTACT ELEC 

1 

1 

0107 & 3-1 

connector.elec, RECP ,0,1 PINS 

2 

2 

1011757-000 

CONNECTQR.ELEC, RECP, 7 PINE 

s 

2 

100012.2 

CONNECTOR .ELEC, RECP , EG. PINS 

4 

1 

2007 204*-Oil 

‘ PRECISION RESOLVER ALIGNMENT ASSY 

3 

-- 

1 

2G18G25 

SLIP RING, ASSEMBLY,CONTACT 
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SECTION E-E 
2. PLACES 


SECTION GG 
2. PLACES 


OiXiy 

SEE NOTE 3C 





SECTION F-Y 
2 PLACES 


SEE NOTE 3» 
Z PLACES 


■ DETAIL A 



pimLy 

a\2_ 

_ TOT V* 4 


SEE NOTE 36 
3 PLACES 


insert insulation 
< CRIMP (33) TO (J7) 


STRIP WIRE .»6*^,BEHD SACK— 
AS SHOWN t SOLDER PER NO 1002071 


SEE NOTE 3A 
Z PLACES 


-SEE NOTE 6 
Z PLACES 


I unless othcwmsc sMonto 

- DIMENSIONS AM M MCMCS 
TOLERANCES CM 


~ ZOZl 50 A AA _ 

1010 41 6- 4 

1010416-5 _ 

^lnooTZt t>1 -"— rT l 

>000 2 2 0 :\ WL . ftOTC r, ; 

~ 10107/7 -3 _: 

g r.^'3 - ' feP OASSZ I 
J iOIOTiT-l ; 

lOOOORO-H. ’ 

_ IQIOTTS-t ’ .. .. 

ic!04ic-io ’rr.. 


~ 10IQ4lf-9 : 

)oio4ic-s , 'r; 

: 10041^1.^^ 

1010410-0 . . 

~ 1010410-3 • h - ... 

tCi04lC.-2 *r! 
" >01041C-I 
” >0104^0 -Til l 
“ 10104 90-01 2. 

~ 1000770 -1*1 _ 

. IGC0T76»-lj i_ 

_ M51E795 " VS 
__ 1010607 -Z " 

_ >001466-1 
_ 1001466-6* . . 
r',c^»-2r' • 




~ 2016T9Z _ 

" 10103 ^3-U._ 

lioioacz " . 

1Q1QT6J-1 

I SOIOT , 6 1 5- i_ 

iioil7ST-c i >D 

~ 1000122 * " _ 

" 200-7 20 4- 1 ail 

2 C 16 G 2 S _ 

lOVBGOG *0H_ 


tWT WUAMWTA T) »m u« 


- lOO WOT WU W I 
I MATE MAI ” 


A HNM MM .- ~t- ...•-. ■■ f 


>16012 folT 















MASTER POLARIZATION KEY 


DETAU. 7k. 
SCALE 4/1 


SEE DETAIL H - 


TABLE I 

CABLE CLAMP^34> ~ 
PART NO j DtA REF ' 



-dX3> 

SEC NO"l 3C 

3 PLAC12B 


4 CRIMP (33)TO {TD 


STRIP WIRE .ISBl-J^SEND BACK —A 
AS SHOWN 4 SOLDER PER ND 1002071 


xAS'i 



SEE NOTE W 
t PLACES 


: DETAIL A 


I __SEE NOTE 6 \ 



L---0& 2. f 
^ * .OS z F 


Interpret drawing in accordance with mil-o-tos2.7 

rCOAtf’LETED ASSEMBL/ SHALL BE TESTED IK,ft.QLQRDAK£Lj-SKALLMCET-THE .'KEQU!REMELTS. BF PS 2CX8GI2 
SCREW TORQUE REQUIREMENTS 17% 

! A. 3.5 IN-LB .....T~*T.1 . ... 

I ■ B. 5.0 IN-LB. 

I C. 10.0 IN-LB 

BOLDER LEADS TO (~F), fT),fD , (T) 4 E50 THRU E54 PER ND 1002071. 

HEAT SHRINK SLEEVING ON (30) AFTER ASSEMBLY .- 

USE CHICAGO STITH LACING IN AREAS INDICATED PER ND I00203Z 

MARK CHARACTERS *|2 HIGH. COLOR BLACK AT LOCATIONS SHOWN PER NO 1002019 

IDENTIFY USING DRAWING NO, REVISION LETTER,$ MANUFACTURERS SYMBOL AT THE INDICATED 

LOCATION PER NOTE 7 AND SERIALIZE PER ND 1002023 

MAXIMUM ALLOWABLE TORQUE 5 0Z-IN 

Y OR N IN TINNED COLUMN ON SHEETS 2 THRU II INDICATES YES OR NO 

CONDUTORS WITH THE SAME NUMBER SHALL BE TWISTED OR TWISTED 4 SHIELDED. TWIST PER ND 1002032 
DIMENSIONS ON SHEETS 2 THRU II ARE IN INCHES AND ARE * PLACE DECIMALS 
SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU U INDICATES THE FOLLOWING 

A. « SHIELD GROUND ON ‘FROM END* 

B. * SHIELD GROUND ON *T0 END* 

K. * BLACK 

L. * BLUE 

PROTECTIVE COVER, PART NO. NAS-820->G-t55, TO BE REMOVED ONLY AS NECESSARY FOR 
TEST ^INSPECTION. SEE DETAIL 0 

ITEM (3*) TO BE SELECTED FROM TABLE I AT ASSEMBLY. CLAMP TO PREVENT CABLE MOVEMENT, BUT 
MUST NOT PINCH WIRES. 




-Qi> 

SEE NOTE 3B 
3 PLACES 


SOLDER CiQ TO DRAIN -- ' 

WIRE 4 SHIELDING PER ND 1002071 
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7. PLACES 
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SECTION GfO 
2. PLACES 
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3 PLACES ' 
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INSERT INSULATION .125 
i CRIMP (33) TO (H) 
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AS SHOWN £ SOLDER PER NO 1002071_ 
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MASTER POLARIZATION KEY 


DETAIL A. 

..SCALE A-/I 


SEE DETAW- H - 


TABLE I 
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3ART NO 1 DIA REF 




exa 
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3 PLA CES . 


i CRIMP (§)to<5D 


STRIP WIRE .ISBt ^3,BEND SACK —A 
AS SHOWN 4 SOLDER PER MD 1002071 
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Z PLACES 
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3 PLACES 


NOTES: 

l Interpret drawing in accordance with nml-o-toset _ __ 

y—CTEC ASSEMBLY SHALL BE TESTED ULAC&O RDftlOgfe . HH. 1 SHE LL NIE ETTHE _Kfc< BU' K fc. ME:FJT a Off MS 3C4S&I2 
3- jSCREW TORQUE REQUIREMENTS S7% 

" A. 3.5 IN-LB -——I---—"* . “.' ■ " . . 

. “I B. 5.0 IN-LB 
_| C. 10.0 IN-LB k ^ 

< BOLDER LEADS TO (TX (TX CTX CD t £50 THRU E54 PER ND 100Z0TI. -- — 

S flEAT SHRINK SLEEVING ON (So) AFTER ASSEMBLY - 

fc. J) SE CHICAGO STITCH LACING IN AREAS INDICATED PER ND IOO203Z 
X MARK CHARACTERS g HIGH. COLOR BLACK AT LOCATIONS SHOW* PER ND 1002019 
a:- IDENTIFY USING DRAWING HQ, REVISION LETTER,4 MANUFACTURERS SYMBOL AT THE INDICATED 
LOCATION PER NOTE 7 AND SERIALIZE PER ND 1002023 

9. MAXIMUM ALLOWABLE TORQUE 5 OZ-tN 

10. Y OR N IN TINNED COLUMN ON SHEETS t THRU A INDICATES YES OR NO 

11. CONOUTORS WITH THE SAME NUMBER SHALL BE TWISTED OR TWISTED i SHIELDED. TWIST PER ND 1002032 
It DIMENSIONS ON SHEETS 2 THRU II ARE IN INCHES AND ARE Z PLACE DECIMALS 

13 SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS Z THRU II INDICATES THE FOLLOWING 
A.« SHIELD GROUND ON “FROM END" 

Bl • SHIELD GROUND ON *T0 END* 

K. « BLACK 

L. * BLUE 

14, PROTECTIVE COVER,PART NO. NAS-8ZO-IG-IGS, TO BE REMOVED ONLY AS NECESSARY FOR 
TEST 4 INSPECTION. SEE DETAIL 0 

- 15.^ ITEM ® TO BE SELECTED FROM TABLE I AT ASSEMBLY. CLAMP TO PREVENT CABLE MOVEMENT, BUT 
~ * MUST NOT PINCH WIRES. 
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SECTION t-E 
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SECTION G-O 

2. PLACES 


SECTION 


B-B 
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INSERT INSULATION .125 1^— 
$ CRIMP (H) TO (IT) 

STRIP WIRE .ie6*-5J5,KND SACK 
AS SHOWN i SOLDER PER NO 1002071 
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SEE NOTE fc 
2 PLACES 
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MASTER POLARIZATION KEY 


DEIWl Al . 

SCALE 4/l 


SEE DETAIL H 


TABLE I 
CABLE CLAMP ^34-) 
VkRT HO 1 DtA REF 



SEE NOTE T 
TYP 


INSERT INSULATION .125 
4 CRIMP (33)TO (ZA) 


STRIP WIRE -IBSl'SS 
AS SHOWN i SOLDER PER MD IO< 



“CiSXLO 

SEE NCTE SC 
3 PLACES 


D 

SEE NOTE : 

t PLACES 
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: DETAIL A 



SEE NOTE SB 
3 PLACES 
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NOTES: 

l (nterpret drawing in accordance with tvml-d-toset __ 

3 . SCREW TORQUE REQUIREMENTS t *7% -- 

„*i a. 3.5 in-lb - nir ~ 

B. S.o IN-LB 

C. 10.0 IN-LB _ ^ _ 

c Bolder leads to (T\ (TXfp. CD t esothru esb per hd ioozoti. - 

%. ^EAT SHRINK SLEEVING ON (So) AFTER ASSEMBLY - - 

fc Use CHICAGO STITCH lacing in areas indicated PER ND 1002032 
TT MARK CHARACTERS *g HIGH. COLOR BLACK AT LOCATIONS SHOWV PER ND 1002019 
& JDENTIFY USING DRAWING NO., REVISION LETTER,$ MANUFACTURERS SYMBOL AT THE INDICATED 
LOCATION PER NOTE 7 AND SERIALIZE PER ND 1002023 

9. MAXIMUM ALLOWABLE TORQUE 5 02-IN 

10. Y OR N IN TINNED COLUMN ON SHEETS 2 THRU It INDICATES YE5 OR NO 

11. CONOUTORS WITH THE SAME NUMBER SHALL BE TWISTED OR TWISTED £ SHIELDED. TWIST PER ND I00203C 
It DIMENSIONS ON SHEETS 2 THRU II ARE IN INCHES AND ARE 2 PLACE DECIMALS 

13. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS Z THRU Vi HiOICATES THE FOLLOWING 

A .« SHIELD GROUND ON “FROM END* 
a » SHIELD GROUND ON *T0 END* 

K. - BLACK 

L. * BLUE 

14. PROTECTIVE COVER, PART NO. NAS-820-»fc-lfcS,TO BE REMOVED ONLY AS NECESSARY FOR 
TEST £ INSPECTION. SEE DETAIL J 

- 15.- ITEM (3*)TO be SELECTED FROM TABLE X KT ASSEMBLY. CLAMP TO PREVENT CABLE MOVEMENT, BUT 
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_ TABLE I _ 

CABLE CLAMP (34) 
PART MO, DIA REF 
1000220 - I 'At, 



SEE MOTE 14 


DETAIL J 


CRIMP PER 
MO 1002206 




MASTER POLARIZATIOW KEY 


VIEW C-C 


_-L -' ,5 
1000220 -6 


DETAIL A 
SCALE 4/1 


SEE MOTE 3B 


SEE DETAIL H 


<11X34X49 

SEE MOTE 3B 




kJOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

2. COMPLETED ASSEMBLY SHALL BE TESTED IU 
ACCORDANCE WITH f SHALL MEET THE REQUIREMENTS 
OF PS PER TABLE I. 

3. SCREW TORQUE REQUIREMENTS ± 7%. 

A. 3.5 IM.-LB • 

B. 5.0 IN.-LB. 

C. 10.0 IM.-LB. 

4. SOLDER LEADS TO ( 3 ), f E50 THRU E54 

PER ND 1002071. 

5m HEAT SHRINK SLEEVING ON (56) AFTER ASSEMBLY. 

6 . USE CHICAGO STITCH LACING IN AREAS INDICATED 
PER ND 1002032. 

7. MARK CHARACTERS .10-.14 HIGH. COLOR BLACK AT 
LOCATIONS SHOWN PER ND1002019. 

& IDENTIFY USING DRAWING NO., REVISION LETTER, £ 

MANUFACTURERS SYMBOL AT THE INDICATED LOCATION 
PER MOTE 7 AMD SERIALIZE PER ND 1002023. 

9. MAXIMUM ALLOWABLE TORQUE 5 OZ -IN. 

10. YOR M IN TINNED COLUMN ON SHEETS 2 THRU II 
INDICATES YES OR MO. 

11. CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED 
OR TWISTED ^SHIELDED. TWIST PER MD1002032 . 

12. DIMENSIONS ON SHEETS 2 THRU II ARE IN INCHES 
AND ARE 2 PLACE DECIMALS. 

13. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 
2 THRU II INDICATES THE FOLLOWING 

A. » SHIELD GROUND ON FROM END' 

B. * SHIELD GROUND ON TO END' 

K. ' BLACK 

L. * BLUE 

14. PROTECTIVE COVER, PART NO. NAS-820-16 -I6S, TO 
BE REMOVED ONLY AS NECESSARY FOR TEST * 
INSPECTION. SEE DETAIL J. 

15. ITEM (34) TO BE SELECTED FROM TABLE I AT 
ASSEMBLY CLAMP TO PREVENT CABLE MOVEMENT, 

BUT MUST NOT PINCH WIRES . 

16. ENCAPSULATE TERMINALS E70, E7I,E72 fE 73 WITH 
ITEMS (5§) £ @) PER ND 1002009 METHOD B. 

17. TAPE HARNESS IN AREA INDICATED USING ITEM ( 4 3) TO 
MAINTAIN HARNESS CONFIGURATION PER SECTION F-F 
AND SECURE HARNESS TO THE WIRE RETAINER USING 
ITEM 

ia TAPE 64) SHALL BE USED AS REQUIRED TO RESTRICT 
MOVEMENT IN THE CABLE CLAMPS. 

19. TORQUE RETAINING NUT TO 45-55 IN.-LB. 



SEE MOTE 7 

TYP 


INSERT INSULATION .125 
f CRIMP (33; TO @) 

STRIP WIRE .186 BEND - 

BACK AS SHOWN 
SOLDER PER ND 1002071 


-SEE DETAIL K 


45°i^45 < 


SEE DETAIL L - 


TERMINATE LEADS 
IN THIS AREA 


rSEE DETAIL A 




-SEE NOTE 8 


DETAIL L 
7 PLACES 


CiT-s 

SEE NOTE 3B 


VIEW D*D 


2 PLACES 


/ '—FOLD BACK 
/ SHIELDING 

-FOLD BACK 
DRAIN WIRE 


^ 2.12 

~ij67 



<!3) 

SEE NOTE 3B 
3 PLACES 


*—SEE NOTE 7 
-SEE NOTE 19 


DRAM WIRE 


SOLDER (2l) TO DRAIN 
WIRE / SHIELDING PER 
ND 1002071 



203 

233 D,A 


_ TABLE I _ 

ASSEMBLY NO. R S. NUMBER ' 
2016612 -Oil _ PS 2018612 
2018612 -021 PS 2016143 


DETAIL H 
SCALE NONE 


(33)(4d) 

SEE NOTE 16 


DETAIL K 
4 PLACES 


I 
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6 


5 


3 


2 


|-» ITOPtPLACtS RtV / WITHOUT I chc ho [ZSAP^OC 
1 Z f CHAMGL PtW 1 OPR 3S5M. - -y 


SECTION E"E 
8 PLACES 


SECTION B’B 


SEE NOTE 7 
TYP 


SEE NOTE 3C 
3 PLACES 



SECTION G“G 
2 PLACES 




SEE NOTE 3A 
a PLACES 



INSERT INSULATION .125 !*£??- 
t CRIMP (3§) TO (tj) 

STRIP WIRE .188 t’29?- 

BEND BACK AS SHOWN 
p SOLDER PER NDIOO207I 


Y 2.00 

2.185V 1 * 7 5. 


V .335 
X \ MAX. 

^aV> 

MAX. / 


SECTION F-F 
2 PLACES 




SEE NOTE 18 [ 


4.25 

4.00 

^2 PLACES 


®Tfr0. 



- SEE NOTE 17 
2 PLACES 


SEE NOTE 7 
TYP 


1 44 1 MILT* 151-26 TYPE ACT 
l | 43 MIL-I-15126 TYPE MPT 
' 42 1010353-13 
41 M5I5795-803 
\ 40 1006835 

l 39 1006834 _ 

38 2021504-44 
37 1010416-4 
36 1010416-5 
‘ 35 1000223 
' 34 1000220 SEE UOTE 6 

' 33 1010717-3 _ 

\ 32 MH-T-713 TYPE R CUSS 2 

' 31 1010717- 1_ 

' 30 1000020-11 
~ 29 1010778-2 
" 28 1010416 -10 
'27 1010416- 9 
'26 1010416 - 8 
" 25 1010416 - 7 
'24 1010416 - 6 
"2T 1010416-3 

" 22 1010416-2 _ 

' 21 1010416 - I _ 

'20 1010490-112 
' 19 1010490-052 
' 18 1006776-14 
r 17 1006776-18 
16 MSI5795-705 
" 15 1010867-2 
Id 1001488-I 
" 13 1001488-8 
" 12 1010891-23 
II 1001488-2 

" 10 2018792 _ 

9 1010353-10 

8 1010862 _ 

7 I0I078I-I _ 

6 1010783-I _ 

5 1010917-90) 

4 1010917-106 
3 2007204-011 

2 2018625 _ 

I 2018606-011 


TAPE. 4DH, ELEC. PRESS SENSITIVE ft WIPE 
r TAPE-MYLAR INSULATION 74 WIDTH 
' RELAY ELECTRO MAG SENSITIVE 
WASHER, FLAT METAL ROUND 
CURING AGENT 

' RESIN . 

RESISTOR __ 

' W IRE AWG 28E ORU 10' L ON G 
WIRE AWG 28E YEL 10* LONG 
WASHER. CABLE CLAMP 
CLAMP, CABLE 

TERMINAL. LUG _ 

1 TAPE. NYLON. WAXED _ 

TERMINAL, LUG 

' SHEILD f GROUND A55Y_ 

WIRE.SHJELED. TEFLON, MULflCOUC 
WIRE AWG 28E W HT 16 LO NG _ 
WIRE AWQ 28E GY 30 LO l 
WI RE AWQ 28E VIO 25* LON G _ 
WIRE AWQ 28E BLU TITlO NQ 
WIRE AWG 28EGRN 15'LON G 
WI RE AWG 28E RED 20"L0NG 
WIRE AWG 28E BRN 20\0N< 

"WIRE AWQ 28E BLK 42“ LOKK _ 

INSULATION SLEEVING ELEC HEAT SHRINK 
INSULATION SLEEVING ELEC HEAT SHRINK 
INSULATION SLEEVING ELEC tt * LONG 
INSULATION SLEEVING ELEC LONG 
WASHER. FLAT. METAL.ROUND 
SCREW.5ELF-LKG. FLAT HD. 50C SPLINE 

SCREW. HEX 50C HD, SE LF-LKG_ 

TSCREW, HEX 50C H D. 5E LF-LK 
SCREW, BUTTON HD SELF -LKG SOC 
S CREW. HEX SOC HD. SELF-LH 
GUIDE. WIRE ASSEMBLY 
RELAY, ELECTRO MAG.: 

BUSHING. SLEEVE 
CONTACT ELEC 
C0UUECT0R.ELEC.RECP.6l PU 
CONNECTOR. ELEC PECP 7 PINS ~ 
CONNECTOR, ELEC. RECP. 26 PIN$ 

- PRECISION RESOLVER ALIGNMENT ASSY 
SLIP RING ASSEMBLY. 50 CONTACT 
RESOLVER ASSEMBLY, OUTER AXIS 

NOMENCLATURE I COOC 

OR DESCRIPTION | IOEmT 

T OF PARTS AWQ MATERIALS 


(MUSS OTHERWISE SPEC*CD 
EMERSIONS ME M INCHES. TOURMCE ON 
KCRMLS ANCLES 


THE ASSEMBLY PART NUMBER IS THE DRAWING NUMBER AND THE DASH NUMBER THAT APPLIES 

r^DTB .'/8/n.Jf_ INSTRUMENTATION LABORATORY 

-M _ ^SACHUSE^I^UTEOITECHNOLOCT 

Wr J - UJTERGIMBAL SUB-ASSEMBLY 

-— RESOLVER 

--guig- OUTER AXIS 


.nsijteEL- 


120] 8fc oi ]Dl20I84>0 


80230 2018612 
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_z: SECTION E:E - 
1 2- PLACES_ 



SECTION B"B _ 





SECTION G?G 
: z places 


m k 



S£CT\QnF-Y 

2. PLACES 



A/R{M1L-t-7I3 TYPEP CLASS £ 

2 tOIOTIT-I _ - 

I 1000070-0. . 

; 2 ioioTre-7 

i I0104I&-IQ - _ 

| 1010414-9 . 

: » 1010411-8 ~ 

H" 1QI04lfe-7 . 

I 10104 IG-fe _ ' 

1 IOIOAIC.-3 - 
: I 10I04IG-2 

: i ioi04ife-i _ 

; 2 1010490-112 _ _ 

2 >010490-052 

II I00G77G-14 __ 

36 J006776-I6 

3 MS15795 -705 - 

2 10I06U7-2 

4 }00I46&-I ~ ~ ■■■ 

3 I00I4B6-4 _ _ 

3 1 010691-23 T~ 

1 20)6799 __ 

I 2010792 _ 

I 1010353-10 _ 

6,1 IQIOftCZ _ 

6,1 10)0761-1 

1 IQIOTSS-I _ 

2 101IT5~r-000 _ 

z > 00012 . 2 . _ 

» 2OOTQQI-0H _ 

I 2QIS625 _ 

I 20)6606-01)__ 


TAPE, NYLON, WAXED 3fe 

■TERMINAL, LUG 3^1 

SHIELO t, GROUND A55Y SO . 

WIRE. SHIELDED-, TEFLON.MULTICOMD UflQNG 
yyiRE AW6 28E WHT 16" L0N6 gB 

WIRE AWG 2BE GY 30* LOW _ 2.T~ 

WIRE AWG 28E Y10 15*^0146 2<* 

WIRE AWG 28E BLU 16" LONG -1 S5_ 

WIRE AW6 28E GRN IS" LONG 2.4 

WIRE AWG 28E RED I6‘ LONG ~ ES 

WIRE AWG 26E BRH 20* LOWS 12. _ 

WIRE AWG 26E BLK 40“ LOHG H 

INSULATION SLEEVING ELEC HEAT SHEWN 20 
INSULATION 5LEEVIN6 ELEC HEAT SHRINK I *6 - 
INSULATION SLEEVING ELEC L.0N6 IB 

INSULATION SLEEVING ELEC *Afc LONG *7 - 

WASHER. FLAT. METAL. ROUND _}S_ 

SCREW. 5ELF-LK6, FLAT HD, 300 SPUME > 5 

SC REW. HEX SOC HD. SELF-LK6 _V4_ 

SCREW,HEX SOC HD. 5ELF-LKG _ 

S CREW. SUTTON HD. SELF-US. SOC SPLINE 

CLAMP, WIRE _ lt 

GUIDE.WIRE ASSEMBLY _ ©_ 

RELLAV. ELECTRO MAG. SENSITIVE B 

BUSHING. SLEEVE . B 

COKTACT ELEC _ - 7... 

CONNECTOR,ELEC. RECP SJ PlNS B 

13NNECTOR.ELEC, RE CP. 7 PW% S 

CONNECTOR .ELEC, RECP , 26 PINE 4 

PRECISION RESOLVER ALIGNMENT ASSY S 

SLIP RING ASSEMBLY.SO CONTACT ~T~ 
RESOLVER ASSEMBLY.OUTER ACCS ~ 


<? ggow/V -J/a/iJ- 


MANNED SPACECRAFT CENTER 

_ MOUHON TOM 

HSTERGIMBAL SUB-fcSoEMBcT 

I .. RESOLVER __ 

■ ., OUTER AMS* -H- 


feClfcSQt jDL20lSCQir 


J 20 \ 5 >QA 2 


AmXATION 


« n 
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CRIMP PER 
IJ*D IOOZ2Q6 





V^C'C 


.SCALE 4/1_ 


B 



INSERT INSULATION .125 


4 CRIMP ©TO© 


STRIP WIRE .IOSf “2§,BEND BACK 



SECTION 3 







SEE NOTE SB 
2. PLACES 


AS SHOWN i SOLDER PER NO 1002071 


SEE NOTE 6 


K 


D-D 


-NOTES: 

L -INTERPRET DRAWING IN ACCORDANCE WITH VHL-D-TOS2X 1“ 
ZT ASSEMBLE $ TEST PER THE REQUIREMENTS OF PS 2007203 
3LT SCREW TORQUE REQUIREMENTS 17% 

. _ZZ A. 3.5 IN-LB . — - .~Z 7 “"—' 

■ B. 5.0 in-ls .: ——— -:z. 



SEE NOTE 3B 
3 PLACES 


I : \ 1 


_ -FOLD BACK 
DRAIN WIRE 


SOLDER (jp TO DRAIN 
WIRE t SHIELDING PER HD 1002071 


• “ . 


_, C. 10.0 IN-LB 

_ iET- SOLDER LEADS TO (©(7VT), (?) 4 E50 THRU E54 PER HD 1002071. 

: SZZHEAT SHRINK SLEEVING ON (30) AFTER ASSEMBLY _-IZI 

SZZpSE CHICAGO STITCH LACING IN AREAS INDICATED PER NO 1002032 


3/* 


T ZMAKK CHARACTERS *}J HIGH. COLOR BLACK AT LOCATIONS SHOWN PER ND 1002019 
I K_iDENTlFY USIN6 DRAWING NO., REVISION LETTER^ MANUFACTURERS SYMBOL AT THE INDICATED 
•- LOCATION PER NOTE 7 AND SERIALIZE PER ND 1002023 
% MAXIMUM ALLOWABLE TORQUE 5 02-IN 
: JflL Y OR N IN TINNED COLUMN ON SHEETS 2 THRU H INDICATES YES OR NO 
1L CONDUTORS WITH THE SAME NUMBER SHALL BE TWISTED OR TWISTED 4 SHIELDED. TWIST PER ND 1002032 
IE DIMENSIONS ON SHEETS 2 THRU II ARE IN INCHES AND ARE 2 PLACE DECIMALS 
13. SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS E THRU II INDICATES THE FOLLOWING 

I . A* SHIELD GROUND ON “FROM END* . ... —. 

B.-SHIELD GROUND ON “TO END* _ ' . . 

I'ZLZ.: K.» BLACK .-. - - --- 

L. * BLUE 

HE PROTECTIVE COYER, PART NO. NAS-820-IG-IGS, TO BE REMOVED ONLY AS NECESSARY FOR 

TEST 4 INSPECTION. SEE DETAIL 0 HZHZ 


DETAIL H 
scale: NONE 
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MAR 9 1965 


CONDUCTOR 

— individual length 

FIND 

NU* *SCR | NO. 


FROM 

CUT WIRE OR SHIELD 1 TERMINATION 
STRIP WIRE OR J ACKET 71 SPFC T 

jlRCUIT POINT ] &J_ FIND NO 1 | 


CUT MIRE OR SHIELD 
STRIP WIRE OR JA CKE r TT 
"CIRCUIT POINT | n 


TERMINATION 
_SPEC T NO. 


CO 

o o 
c m 
CO o 

H D 9 

2 Tl 2 
H 2 
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CONDUCTOR 
INDIVIDUAL LENGTH 

FIND 

NUMBER | NO. 


CUT WIRE OR SMIELO 
STRIP WIRE OR J ACKET! T I 
CIRCUIT POINT | j|J 


TERMINATION 

_SPFC T 

FIND NO. | | 


CUT WIRE OR SHIELD 
STRIP W»Rg or ja ckeHTI 
CIRCUIT POINT | nJ 
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_ SPEC T NO. 

FIND NO. “7 I 


CO 
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H 20 S 

s > > 

2 Tl 2 

“•S 

"2° 
x 2 
> * 
co H 
HI 
21 


3 26-1 

o _ 


o 

p 
































































































































TDRR 17 16 7 


MAR 9 1965 



5g 

c m 

<A o 


h » s 


2 ► 


CONDUCTOR 1 

FROM 

INDIVIDUAL LENGTH! 

CUT WIRE OR SHIELD 


CIRCUIT POINT 








































































































































































































APOLLO G&N Specification 
PS2018612 Hey 


1. SCOPE 

1.1 PURPOSE.' This specification establishes the detail requirements for complete 
identification and acceptance of the Interglmbal Subassembly# Resolver# Outer Axis# 
Part Number 2018612. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification 
to the extent specified herein. 

a. Unless otherwise specified. Military Standards and Specifications shall be 
the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO G&N 

ND1002214 General Specification for Preservation, Packaging# 

Packing and Container Markings of APOLLO Guidance 
and Navigation Major Assemblies# Assemblies# Sub" 
assemblies. Parts and Associated Ground Support 
Equipment 

STANDARDS 

Military 

MIL-STD-202 Test methods for electronics and electrical component 

parts. 

DRAWINGS 

APOLLO G&N 

2018612 Intergimbal Subassembly# Resolver, Outer Axis 

(Copies of specifications, standards, drawings# bulletins# and publications required 
by suppliers in connection with specific procurement functions should be obtained from 
the procuring activity or as directed by the contracting officer.) 

2. 2 CONFLICTING REQUIREMENTS, hi the event of a conflict between the require¬ 
ments of the contract, this specification# and the documents listed in this section# the 
contractor shall notify MIT/IL Management and the following order of precedence shall 
apply: 

a. The contract 

b. This specification 

c. Documents listed in this section. 
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TABLE n 

CONTINUITY AND DC RESISTANCE 


<0.1 

<0.2 

<0.4 

<0.5 

< 0.1 

< 0.2 

< 0.1 

2790 to 3410 


<0.1 

Jl-41 

J5-T 

<0.4 

<0.2 

Jl-42 

J5-U 

<0.4 

<0.1 

Jl-43 

J5-V 

<0.4 

<0*2 

Jl-44 

J5-W 

<0.4 

<0.1 

Jl-45 

J5-X 

<0.4 

<0.2 

Jl-48 

J5-Y 

<0.4 

<0.1 

Jl-47 

J5-Z 

<0.4 

<0.2 

Jl-48 

J5—a 

<0.4 

<0.1 

Jl-51 

Jl-52 

39 to 65 

<0.2 

Jl-63 

Jl-54 

39 to 65 

<0.1 

Jl-55 

Jl-56 

60 to 100 

<0.2 

Jl-57 

Jl-58 

60 to 100 

<0.1 

A7-1 

J5-E 

<0.4 

<0.2 

A7-6 

J5-b 

<0.4 

<0.1 

A7-6 

J5-D 
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<0.5 

A7-6 

J5-F 
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<0.1 

A7-5 
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<0.5 

A7-4 

J5-C 
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<0.4 
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<0.5 
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<0.2 

45 to 78 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. The contractor responsible for the manufacture of the assembly 
shall be responsible for the accomplishment of each test required herein. 

4.1.1 Test Conditions 

4.1.1.1 Environmental. Unless otherwise specified, the assembly shall be tested 
under the following ambient conditions: 

a. Temperature: 75* ± 5° F 

b. Relative Humidity: 50% max 

c. Pressure Differential: Internal positive pressure of 0.01 inch HgO. 

d. Particle Count Tolerance: Maximum of 100, 000 particles, from 1 to 10 
microns in size, per cubic foot of air. Maximum of 25, 000 particles, 
greater than 10 microns in size, per cubic foot of air. 

4.1. 2 Nonconforming Units. Failure of the unit to pass any examination or test 
of this specification shall automatically classify the unit as nonconforming. Each 
nonconforming unit corrected by the contractor shall be reinspected. Reinspection 
may be limited to the test or examination which defined the nonconformance, or, 
when directed by the cognizant inspector, a complete retest and reexamination may 
be required. Nonconforming units which have not been corrected will be considered 
for acceptance only upon formal application by the contractor to the cognizant NASA 
representative. 

4.2 TESTS 

4. 2.1 Drawing Compliance. The assembly shall be visually examined for compliance 
to the requirements of APOLLO G&N Drawing 2018612. Particular attention shall be 
given to inspection for nicks, scratches, burrs, dents, encapsulant defects, contam- 
inants, unacceptable soldering, pin misalignment, and legibility and appearance of 
markings. 

4. 2. 2 Torque. The torque required to just begin rotation of the assembly (breakaway 
torque) at eight equally spaced positions in both the cw and ccw directions shall be 

5. 0 inch-ounce maximum. 

4. 2. 3 Continuity and DC Resistance. The resistance between each pair of terminals 
shall be as specified in Table n when measured with an ohmmeter limited to an open 
circuit voltage of 10 mv maximum in accordance with MIL-STD-202 method 303. 
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4.2.4 Insulation Resistance. Insulation Resistance shall be die eked between the 
points specified in Table m with 500 vdc applied and limited to a short circuit 
current of 1 mi. The indicated resistance shall be as specified in Table QL 

4.2.5 Resolver Phasing. With 28 ± 3V rma, 800 ± 80 cps applied as specified in 
Table I and the assembly set to within one degree of electrical zero as shown on 
drawing no. 2018606, the measured output of the resolver shall be as specified in 
Table I as the bearing housing is rotated 4* max cw as .viewed from the bearing 
housing end. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6. NOTESi None. 
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REQUIREMENTS OF PS 2018613 „ 

I SCREa/ TORQUE REQ'JREMENTS 17% 

A. 15 IN-LB 
a 5J0 in-lb 

4. SOLDER LEADS TO (T) £ (T) PEP NO 1002071 

5. HEAT SHRINK SLEEVIN6 ON (jo) £ (TP) AFTER ASSEMBLY 

6 USE CHICAGO STITCH LACING IN AREAS INDICATED PER NO 1002032 

7. MARK CHARACTERS HIGH COLOP. BLACK AT LOCATION bHOWN PER NO 1002019 

a IDENTIFY using DRAWING NO. REVISION LETTER £ MANUFACTURERS SYMBOL AT NOCATEO 
LOCATION PER NOTE 7 £ SERIALIZE PER NO XO2021 

a MAXIMUM ALLOWABLE torque 5 OZ-IN 

ia Y OR N IN TINNED COLUMN ON SHEETS 2 THRU 7 INOlCAlES YES OR NO 

11.. CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED TOGETHER PER NO 1002032 

with the exception of the following conductors ( 13 - 1 . B- 2 . 13 -i} ( 19 - 1 , 19 - 2 , 19 - 3 ), 

(38*1, 38-2, 38-3) £ (44-1,44-2.44-3) WHICH ARE SHELDED BUT NOT TWISTED 
12. DIMENSIONS ON SHEETS 2 THRU 7 ARE IN INCHES £ 2 PLACE DECIMALS 
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CONFIGURATION OF SECTION C-C AND SECURE HARNESS TO THE WIRE RETAINER 
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ma r k Characters high colop. black at location shown pot no 1002019 

©ENTITY USING DRAWING NO. RE VISION LETTER £ MANUFACTURERS SYMBOL AT NOCATEO 
LOCATION PER NOTE 7 £ SERIALIZE PER ND T002023 

MAX MUM ALLOWABLE TORQUE 5 OZ-IN 

Y OR N IN TINNED COLJAN on sheets 2 thru 7 indicates yes or no 

11. C0f*XJCT0R6 WITH THE SAME NUMBER bHALL BE TWISTED TOGETHER PER N) 1002032 
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12. DACNSIONS ON SHEETS 2 THRU 7 ARE IN INCHES £ 2 PLACE DECIMALS 
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NOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-703Z7 

2. COMPLETED ASSEMBLY SHALL BE TESTED N ACCORDANCE WITH S SHALL MEET THE 
REQUIREMENTS OF PS 2018614 

& SCREW TORQUE REQUIREMENTS ±7% 

A. 3.5 IN-LB 

B. 5.0 IN-LB 

4. SOUJER LEADSTO (T)a(T)PER NDI0020TI 

& HEAT SHRINK SLEEVIN6 ON (TT) AFTER ASSEMBLY, 
t USE CHICAGO STITCH LACING IN AREAS INDICATED PER ND 1002032 
X MARK CHARACTERS HIGH. COLOR BLACK AT LOCATION 
SHOWN PER ND 1002019. 

• a IDENTIFY USING DRAWING NO,REVISION LETTER fc MANUFACTURERS 
! SYMBOL AT THE INDICATED LOCATION PER NOTE 7 AND 
i SERIALIZE PER ND 1002023. 

. B MAXIMUM ALLOWABLE TORQUE 5 0Z-1N. 

tyX Y OR N IN TINNED COLUMN ON SHEETS 2 THRU 7 INDICATES 
! YES OR NO 

VL CONDUCTORS WITH THE SAME NUMBER SHALL BE TWISTED OR 
TWISTED i SHIELDED. TWIST PER ND 1002032. 

12. SPARE LEADS TO BE EITHER 7.00 t .12 LONG £ TERMINATED 

; NEAR s© OR 4.00 1.12 LONS AND TERMINATED NEAR 

: AFTER FOLDING BACK ON THEMSELYES. ENDS TO BE 


1 INSULATED BEFORE TIEING INTO CABLE. 

J3. DIMENSIONS ON SHEETS 2 THRU 7 ARE INCHES AND . 

2 PLACE DECIMALS 

14 SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU 7 
INDICATES THE FOLLOWING*. 

A-SHIELD GROUND ON 'FROM END* 

B* SHIELD GROUND ON 'TO END" 
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I. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327 
Z ASSEMBLE $ TEST PER THE REQUIREMENTS OF PS 2007203 
1 {SCREW TORQUE REQUIREMENTS 1 7% 
i A. 3.5 IN-LB 
B. 5.0 IN-LB 

A. Solder leads to CT) t (±) per nd 1002071 . 

6 HEAT SHRINK SLEEVIN6 ON (TT) AFTER ASSEMBLY. 

C. USE CHICAGO STITCH LACING IN AREAS INDICATED PER ND 1002032 

7 MARK CHARACTERS [2 HIGH. COLOR BLACK AT LOCATION 
SHOWN PER ND 1002019. 

Z IDENTIFY USING DRAWING NO,REVISION LETTER £ MANUFACTURERS 
I SYMBOL AT THE INDICATED LOCATION PER NOTE 7 AND 
! SERIALIZE PER ND 1002023. 

% MAXIMUM ALLOWABLE TORQUE 5 02- IN. 

Id Y OR N IN TINNED COLUMN ON SHEETS 2 THRU 7 INDICATES 
YES OR NO 

% CONDUCTORS WITH THE SAME NUMBER SHALL BE -TWISTED OR 
TWISTED £ SHIELDED. TWIST PER ND 1002032. 

12. SPARE LEADS TO BE EITHER 7.00 * .12 LONG $ TERMINATED 

I NEAR OR 4.00 t .12 LONG AND TERMINATED NEAR 


AFTER FOLDING BACK ON THEMSELYES. ENDS TO BE 


M INSULATED BEFORE T1EING INTO CABLE. 

S3. DIMENSIONS ON SHEETS 2 THRU 7 ARE INCHES AND 
2 PLACE DECIMALS 

IfL SUFFIX LETTERS IN CONDUCTOR COLUMN ON SHEETS 2 THRU 7 
! INDICATES THE FOLLOWING: 

A-SHIELD GROUND ON'‘FROM END* 

B- SHIELD GROUND ON 'TO END" 
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leads must be cemented- 

TO BRUSH RING., TYP 




END OF BRUSH RING 
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CSK 8fif To|f DIA 
4 HOLES EQUALLY SPACED 
ON A 4.18S DIA BSC 


MARK TERMINAL NUKCERS - 
ON INOCATED SURFACE 
OF STATOR SEE NOTE 2B 



REQUIREMENTS: 

1. GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70J27. 

B. IDENTIFY USING DRAWING NO-, REVISION LETTER, SERIAL NO. AND MANUFACTURERS SYMBOL 

AT INDICATED LOCATION PER ND100202 3 (SILK SCREEN OR RUBBER STAMP DIRECTLY ON PARTS) 

C. UNIT SHALL MEET THE REQUIREMENTS OF PS2018623, 

D. PREPARATION FOR DELIVERY PER N01002215 CLASS I. 

E. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN ND1015404 CLASS 1. 

2. INSPECTION AND ACCEPTANCE: 

A. INSPECTION SHALL BE PER PS2018G2J. 

0. LEADS: PER MIL-W-14870 TYPE E-2*. 

LENGTH: 4 INCHES MIN. 

COLOR: BLACK LEAD AT TERMINAL NO. 1 

WHITE LEAD AT TERMINAL NO. 2 

C. MUSH FORCE: 30 - 50 GRAMS WHEN CHECKED AT HEEL OF BRUSH. 

0. STATOR TO BE INSPECTED BY USING GAGE (LATER) OF *W ST i $ 003 Tl -^ 

WITH GAGE SURFACE. MOUNTING SCREWS TO BE INSTALLED FOR THIS INSPECTION. ROTOR MUST GO ON 
ARBOR OF l ”™ DIA ANO MUST BE Ift-OOUTTRl WITH ARBOR SURFACE. 

3. DESIGN REQUIREMENTS: 

A A VARIATION OF 4.025 IN .031 MOUNTING DIM WILL RESULT IN NOT LESS THAN 100* OF THE BRUSH 
WIDTH REMAINING ON THE COMMUTATOR. WIDER THESE CONDITIONS THE BRUSH WILL NOT INTERFERE 
WITH THE INSULATION OF THE ARMATURE. 

B MOTOR TO MEET REQUIREMENTS OF PS2018623 WHEN THE STATOR AND ROTOR AXES ARE ECCENTRIC BY 
.002 AND OUT OF PARALLEL BY .5 MILLIRAOIANS. 

C. BRUSH RING TO BE 2 SEGMENTS. 

D. BRUSH RING TO BE FASTENED TO STATOR USING NASA PART NO. 1010628-4 

E A *DC VOLTAGE AT TERMINAL NO. 1 WILL RESULT IN A CCW ROTATION OF THE INNER RING 
WHEN VIEWED FROM THE COMMUTATOR SIDE. 

F. COMMUTATOR: ONE OF THE FOLLOWING MATERIALS OR FINISHES MUST BE USED 

1. GOLD PLATE PER NIL-G-45204 TYPE I OR II CLASS 3 

2. SILVER PER MIL-S-13202 

3. COIN SILVER 



6. BREAK CORNERS 005 
.015 

H. LEAD PULL: LEADS SHALL WITHSTAND A F0UR(4) POUND PULL IN DIRECTION 
SHOWN WHEN APPLIED GRADUALLY FOR TEN(IO) SECONDS. 

SPECIAL INSTRUCTIONS AND INFORMATION: 

A. CAUTION: DO NOT REMOVE STATOR FROM ROTOR WITHOUT FIRST REPLACING 
BRUSH RING WITH A MAGNETIC KEEPER RING. 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED IN ND1002034 FOR THIS DRAWING 


UST OF PARTS AND MATERIALS 
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-END OF BRUSH RMG 
(4 BRUSHES) 

SEE NOTES 3A B3C 
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MARK TERMINAL NUMBERS ~ 
ON INDCATED SURFACE 
OF STATOR SEE NOTE 2B 



SECTION A-A 


REQUIREMENTS: 

1. GENERAL: 

R. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IV MlL-D-70527. 

0. IOENTIFY USING DRAWING NO.. REVISION LETTER. SERIAL NO. AND MANUFACTURERS SYMBOL__ 

AT INDICATED LOCATION PER ND1002023 (SILK SCREEN OR RUGGER STAMP DIRECTLY ON PARTS) 

C. UNIT SMALL MEET TNE REQUIREMENTS OF PS2010623. 

0. PREPARATION FOR DELIVERY PER ND1002215 CLASS X. 

E. SUPPLIER SMALL C0NF04W TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN N01015404 CLASS I. 

2. INSPECTION ANO ACCEPTANCE: 

A. INSPECTION SHALL OE PER PS2010G23. 

0. LEAOS: PER NIL-W-1G070 TYPE E-2*. 

LENGTH: G INCHES MIN. 

COLON: BLACK LEAD AT TERMINAL HP- 1 

UNITE LEAD AT TERMINAL NO. 2 

C. BRUSH FORCE: 30 - 50 GRAMS WHEN CHECKEO AT HEEL OF BRUSH. 

0. STATOR TO BE INSPECTED BY USING GAGE (LATER) OF ID ANO WST RE [ *003 Tlj] 

WITH GAGE SURFACE. MOUNTING SCREWS TO OE INSTALLED FOR THIS INSPECTION. ROTOR MUST GO ON 
ARDOR OF 2 9374 DIA ANO MUST RE I A 0015 TIRl WITH ARBOR SURFACE. 



6. BREAK CORNERS 005 
.015 

N. LEAD PULL: LEADS SHALL WITHSTAND A F0UR(4) POUND PULL IN DIRECTION 
SHOWN WHEN APPLIED GRADUALLY FOR TEN(10) SECONDS. 

SPECIAL INSTRUCTIONS ANO INFORMATION: 

A. CAUTION: DO NOT REMOVE STATOR FROM ROTOR WITHOUT FIRST REPLACING 
BRUSH RING WITH A MAGNETIC KEEPER RING. 


DESIGN REQUIREMENTS: 

A A VARIATION OF i.025 IN .031 MOUNTING DIM WILL RESULT IN NOT LESS THAN 75%0F TNE BRUSH 
WIDTH REMAINING ON THE COMMUTATOR. UNOER THESE CONDITIONS THE BRUSH WILL NOT INTERFERE 
WITH THE INSULATION OF THE ARMATURE. 

R. MOTOR TO MEET REQUIREMENTS OF PS2018*23 WHEN TNE STATOR ANO ROTOR AXES ARE ECCENTRIC BY 
.002 AM) OUT OF PARALLEL BY .5 MILLIRAOIANS. 

C. BRUSH RING TO BE 2 SEGMENTS. 

R. BRUSH RING TO BE FASTENED TO STATOR USING NASA PART NO. 010628-4 

t. A »DC VOLTAGE AT TERMINAL NO. 1 WILL RESULT IN A CCW ROTATION OF THE INNER RING 
WHEN VIEWED FROM THE COMMUTATOR SIDE. 

F. COMMUTATOR: ONE OF THE FOLLOWING MATERIALS ON FINISHES MUST BE USED 

1. SOLD PLATE PER MIL-6-45204 TYPE I OR II CLASS 3 

2. SILVER PER NIL-S-132G2 

3. COIN SILVER 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED IN NO 1002034 FOR THIS DRAWING 
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REQUIREMENTS: 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

I. IDENTIFY USING DRAWING NO., REVISION LETTER, SERIAL NO., AND MANUFACTURERS 
SYMBOL AT INDICATED LOCATION PER ND1002023 ADHESIVE BACKED NAMEPLATE 
MAY NOT BE USED. 

C. UNIT SHALL MEET THE REQUIREMENTS OF PS 2018624 

D. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND1015404 CLASS 1. 

E. PREPARATION FOR DELIVERY PER ND1002215 CLASS I. 

2. INSPECTION ANO ACCEPTANCE 

A. INSPECTION SHALL BE PER PS 2018624 

B. LEADS: PER MIL-W-16878 TYPE E-2B PREFERRED. ALTERNATE TYPE E-30 
WIRE SIZE MUST BE CONSISTENT ON EACH ASSEMBLY. 

LENGTH: 12 INCHES MINIMUM 
COLOR: PER CHART 

C. UNLESS OTHERWISE SPECIFIED DECIMAL DIAMETERS TO BE COMCENTRIC TO \- A -] 
WITHIN .015 TIR 

D. MAX ALLOWABLE TORQUE: 80 6M-CM 

3. DESIGN REQUIREMENTS 



SEE TJOTE IB 
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2 PLACES 


SEE NOTE 3E 
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- NO. 1 SUP RING 


- CASE (BRUSH HOLDER) 
:see note: 3C 


-ROTOR (SLIP RING) 
SEE HOTEL.. 3C .. _ 


NQ 40 NO.1 


A. NUMBER OF RINGS: 40; MIN PITCH .020 
t. IREAK ALL SHARP EDGES 


C. MATERIAL: CASE AND ROTOR FLANGE MATERIAL ANO FINISH SHALL BE ONE OF THE FOLLOWING. 

1) AL606I -T6 PER QQ-A-325 - ANODIZE PER MIL-A-8625 TYPE I. CLEAR OR DYED BLACK 

2) CRES CL303 COND A PER QQ-S-763 - PASSIVATE PER MIL-F-14072 FIN E-300 

D. ALL OVER UNLESS OTHERWISE SPECIFIED 

E. LEAD PULL: LEADS SHALL WITHSTAND A TWO (2)P0UND PULL WHEN APPLIED GRADUALLY 
FOR 10 SECONDS IN DIRECTIOWS SHOWN. 
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THRU NO. 40 
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THRU NO. 20 
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FOR THIS DRAWING 


2018610 

2QI8613 1DL2QI86QI 


LIST OF PANTS ANO MATERIALS 

SUP R\MG ASSEMBLY 1 
35 ELECTRICAL- 40 CONTACT 
SEE (specification control dws) 


■mcbciwt com* 

mutton mum 

201&G2.V 

•HOT i Of \ 




mm 






















COLOR CODING OF 5UP R\NG 
WIRES US\NG M\L-ST0-G6l 


WCVtSWHS 

mi o u cmPTww 

A RL.VISE.D 

B 52*30' WAS 37'3a 

MOTES REUSED .. 

C RELEASED Peg TDRR 11553 
D REVISED PER TDRR 19272 




nW. 

NO. 

COLOR 

wiSI 

_N0, 

COLOR 

1 

BLACK 

21 

WHT-BLK - RED 

2 

BROWN 

22 

WT-BLK-ORN 

3 

RED 

23 

W-BLK-YEL 

4 

ORANGE 

24 

WHT-BLK-GRVi 

5 

YELLOW 

25 

'AiHT-BLK-BLU 

G 

GREEN 

2G 

WTfeUYVIO 
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REQUIREMENTS: 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITN STANDARDS PRESCRIBED BY MIL-D-70327. 

|. IDENTIFY using drawing no., revision letter, serial no., and manufacturers 

SYMBOL AT INDICATED LOCATION PER N0100202J ADHESIVE BACKED NAMEPLATE 
MAY NOT BE USED. 

C. UNIT SHALL MEET THE REQUIREMENTS OF PS 2018624 

D. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND1015404 CLASS 1. 

E. PREPARATION FOR DELIVERY PER N01002215 CLASS I. * 

2. INSPECTION AND ACCEPTANCE 

A. INSPECTION SMALL BE PER PS 2018624 

I. LEADS: PER MIL-W-16878 TYPE E-28 PREFERRED. ALTERNATE TYPE E-JO 
WIRE SIZE MUST BE CONSISTENT ON EACH ASSEMBLY. 

LENGTH: 12 INCHES MINIMUM 
COLOR: PER CHART 

C. UNLESS OTHERWISE SPECIFIED DECIMAL DIAMETERS TO BE CONCENTRIC TO (- A -) 

WITHIN .01S TIR 

0. MAX ALLOWABLE TORQUE: 80 GM-CM 

3. DESIGN REQUIREMENTS 

A. NUMBER OF RINGS: 40; MIN PITCH .020 
». BREAK ALL SHARP EDGES 

C. MATERIAL: CASE AND ROTOR FLANGE MATERIAL AND FINISH SHALL BE ONE OF THE FOLLOWING. 

1) AUOGI-TG PER QQ-A-325 - ANODIZE PER MIL-A-BG25 TYPE I, CLEAR OR DYED BLACK 

2) CRES CL303 COND A PER QQ-S-763 - PASSIVATE PER MlL-F-14072 FIN E-JOO 

0. *3/ ALI. OVER UNLESS OTHERWISE SPECIFIED 

E. LEAD PULL: LEADS SHALL WITHSTAND A TWO (2)P0UND PULL WHEN APPLIED GRADUALLY 
FOR 10 SECONOS IN DIRECTION SHOWN. 



SEE NOTE IB 
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SEE NOTE 3E 


- NO. I SUP RING 


-CASS (BRUSH HOLDER) 
:SEE NOTE 3C 


- ROTOR (SUP RING) 
.SEE NOTE 3C 


NQ 40 NO. I 
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-LEADS NO. I 
THRU NO. 20 
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PROCURE ONLY FROM APPROVED 
SOURCES LISTED IN NO 1002034 
FOR THIS DRAWING 
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COLOR CODING OF 5UP \NG 
WIRES USING MIL-STD-G61 
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WIRE 

NO. 

COLOR 

VfiRE 

NO. 

COLOR 
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BLACK 

24 

WHT-BLK-VIO 

2 

BROWN 

27 

WHT-BLK-GY 
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RED 

26 

WHT-BRN- RED 
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ORANGE 
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wht-brn- ORV1 
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YELLOW 

30 

WHT-BRN-YEL 
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GREEN 

31 

WHT-BRN-GRN 
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32 
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VIOLET 

33 
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WHT- VVO 
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44 

WHT-ORN- VIO 
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WHT-BLK-BKN 
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- LEADS MUST BEND SO* 4 5* AND 
EX\T 'NTOHU THV3 DIMENSION 


NO. 50 NO. \ 


U24 0 , A 

1 . 122 . UlA 


21 WHT-BLK-RED 44 WHT-YEL-GRN /f ^ 

22 WHT-BLK-ORN 47 WHT-YEL- BLU A I 

23 WKT-BLVC-YEL 4B WHT-YEL- VIO '* G25 WA \A ^ 

24 WHT-BLK-&RN 4S WHT-YEL- GY iT* 

25 WHT-BLK-BLU 50 WHT-GRN-BLD ' \ A 

A 

REQUIREMENTS: 

. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BT MIL-D-70327. 

B. IDENTIFY USING DRAWING NO., REVISION LETTER, SERIAL NO. AND MANUFACTURERS SYMBOL 
AT INDICATED LOCATION PER ND1002$i* ADHESIVE BACKED NAMEPLATE MAY NOT BE USED. 

C. UNIT SHALL MEET THE REQUIREMENTS OF PS 2018624 

D. SUPPLIER SMALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN ND1015404 CLASS 1. 

E. PREPARATION FOR DELIVERY PER N01002215 CLASS 1. 

!. INSPECTION AND ACCEPTANCE 

A. INSPECTION SHALL BE PER PS 2018624 

B. LEADS: PER HIL-W-1G878 TYPE E-JO PREFERRED. ALTERNATE TYPE E-30. MIRE SIZE 

MUST BE CONSISTENT ON EACH ASSEMBLY. 

LENGTH: 12 INCHES MINIMUM 
COLOR: PER CHART 

C. UNLESS OTHERWISE SPECIFIED DECIMAL DIAMETERS TO BE CONCENTRIC TO 1~ A r ] WITHIN .f15 TIR. 


[DATUM PLANE c 
2 PLACES 



.4^0 
MAX D»A 


SEE 

' MOTE 3E 


®A.O»OTlR 

J.B.OQ5 


NO. 1 SUP RING 

LEADS NQ26- 
THRU NO. 50 

CASE (BRUSH HOLDER) 

SEE NOTE 3C 



-LEADS NO.V 
THRU NO. 25 


ROTOR (SUP RING) 
SEE NOTE 3C 


C. UNLESS OTHERWISE SPECIFIED DECIMAL DIAMETERS TO BE CONCENTRIC TO h A ~J 
B. MAX ALLOWABLE TORQUE: 100 GM-CM 

3. DESIGN REQUIREMENTS 

A. NUMBER OF RINGS: 30; MIN PITCH .020 

B. BREAK ALL SHARP EDGES 

C. MATERIAL: CASE AND ROTOR FLANGE MATERIAL AND FINISH SHALL BE ONE OF THE FOLLOWING. 

1) AL60M-TG PER QQ-A-325 - ANODIZE PER MIL-A-8625 TYPE I. CLEAR OR DYED BLACK. 

2) CRES CL303 CONO A PER QQ-S-763- PASSIVATE PER MIL-F-14072 FIN E-300. 

6 

|. 6J/ ALL OVER UNLESS OTHERWISE SPECIFIED. 

E. LEAD PULL: LEADS SHALL WITHSTAND A TWO (2) POUND PULL WHEN APPLIED GRADUALLY FOR 
10 SECONOS IN DIRECTIONS SHOWN. 
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36 
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37 
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14 
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33 
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15 
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40 
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1G 
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42 
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IB 

WHT- VIO 

43 

WHT-OR N- BLU 
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44 

WHT-ORN- VIO 

20 

WHT-BLK-BKN 

45 

WUT-ORN- GY 


-:§lv °'*™ RV Lo 

CSK. ©**±5* TO || \ 
2 HOLES 
K&A .004 01^ 


REVISED _ 

" 52*30 WAS 37* 30 _ 

" ADDED AFPL NO $ RMVD RAO 

“NOTES REVISED 
RElSftSCP PERTPRE. IfggJ 

" REVISED PER.TDRR. 19273 


hA.OOZ 

i : ^r 


-SEE NOTE IB 


1.375 OVAvEfeC- 


r~:o7 

-A A. P\ AC F.S 



-LEADS MUST BEND SO*±5* AND 
EXVT WltTHlU TU\S DIMENSION 


NO. 50 NO.I 
I 


U24 nil, 
\.\ZZ U,A 


21 WHI-BlK-REDl 4G NHT-YEL-GRH 

22 WHT-BLK.-ORN 47 WHT-YEL- BLU 

23 WKT-gLlC-YEL 48 W8T-VEL- VIO 

24 WHT-BLK-GRN 43 WHT-YEL- GY 

25 WHT-BLK-BUi SO WHT-SgN-BU) 


REQUIREMENTS: 

. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70327. 

B. IDENTIFY USING DRAWING NO., REVISION LETTER, SERIAL NO. AND MANUFACTURERS SYMBOL 
AT INDICATED LOCATION PER ND10029* ADHESIVE BACKED NAMEPLATE MAY NOT BE USED. 

C. UNIT SHALL MEET THE REQUIREMENTS OF PS 2019624 

0. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN ND1015404 CLASS 1. 

E. PREPARATION FOR DELIVERY PER ND1002215 CLASS 1. 
t. INSPECTION AND ACCEPTANCE 

A. INSPECTION SHALL BE PER PS 2018624 

B. LEADS: PER MIL-W-1W78 TYPE E-JB PREFERRED. ALTERNATE TYPE E-3d WIRE SI2E 

MUST BE CONSISTENT ON EACH ASSEMBLY. 

LENGTH: 12 IHCHES MINIMUM 
COLOR: PER CHART 

C. UNLESS OTHERWISE SPECIFIED DECIMAL DIAMETERS TO BE CONCENTRIC TO |- A -] WITHIN .«15 TIR. 

D. MAX ALLOWABLE TORQUE: 100 GM-CM 

3. DESIGN REQUIREMENTS 

A. NUMBER OF RINGS: 50; MIN PITCH .020 

B. BREAK ALL SHARP EDGES 005 

.015 

C. MATERIAL: CASE AMD ROTOR FLANGE MATERIAL AND FINISH SHALL BE ONE OF THE FOLLOWING. 

1) AL60GI -Tfc PER QQ-A-325 - ANODIZE PER MIL-A-8625 TYPE I, CLEAR OR DYED BLACK. 

2) CRES CL303 CONO A PER QQ-S-7G3- PASSIVATE PER MIL-F-14072 FIN E-300. 

* 

|. ALL OVER UNLESS OTHERWISE SPECIFIED. 

E. LEAO PULL: LEADS SHALL WITHSTAND A TWO (2) FOUND PULL WHEN APPLIED GRADUALLY FOR 
10 SECONDS IN DIRECTIONS SHOWN. 
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-LEADS NO.V 
THRU NO. 25 


CASE (BRUSH HOLDER) 
SEE NOTE 3C 


ROTOR (SUP RING) 
SEE NOTE 3C 
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SEE NOTE 3M 



VIEW B-B 


REQUIREMENTS: 

1. 6ENERM.: 

». INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED it MIL-D-70327. 


IDENTIFY USING DRAWING NO.. REVISION LETTER. 

INDICATED LOCATION PER NO1002023 (SILK SCREEN OR RUBBER STAMP DIRECTLY ON PARTS) 

UNIT SHALL MEET THE REQUIREMENTS OF PS2010G29. 

PREPARATION FOR DELIVERY PER ND1002215 CLASS X. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN N01015404 CLASS 1. 


C. 

D. 

E. 

INSPECTION AND ACCEPTANCE: 

A. INSPECTION SHALL BE PER PS2018629. 

B. LEADS: PER MIL-W-1G878 TYPE E-2A 

LENGTH: 6 INCHES MIN. 

COLOR: BLACK LEAD AT TERMINAL NO. 1 
WHITE LEAD AT TERMINAL NO. 2 

C. BRUSH FORCE: 30 - 50 GRAMS WHEN CHECKED AT HEEL OF BRUSH. 

0. STATOR TO BE INSPECTED BY USING AHAGE OF 4.1250 | D AND MUST BE \ #.003 T IRJ 

WITH GAGE SURFACE. MOUNTING SCREWS TO BE INSTALLE D FOR THIS IN SPECTION. 

ROTOR MUST GO ON ARBOR OF 2.1874 DIA AND MUST BE | fXOOIS TIR]HITH ARBOR 
SURFACE. 2.1872 

DESIGN REQUIREMENTS: 

A A VARIATION OF t.025 INCH IN .531 MOUNTING DIMENSION WILL RESULT IN _ 

NOT LESS THAN 100* OF THE BRUSH WIDTH REMAINING ON THE COMMUTATOR. UH^R 
THESE CONDITIONS THE BRUSH WILL NOT INTERFERE WITH THE INSULATION OF THE 
ARMATURE. 

MOTOR TO MEET REQUIREMENTS OF PS20181,29 WHEN THE STATOR AND ROTOR AXES APE 
ECCENTRIC BY .002 AND OUT OF PARALLEL BY .5 MILLtRADIANS. 

C. BRUSH RING TO BE 2 SEGMENT*. 

0. BRUSH RIN6 TO BE FASTENED TO STATOR USING NASA PART NO. 1010628-4 

g | *DC VOLTAGE AT TERMINAL NO. 1 WILL RESULT IN A CCW ROTATION OF THE 
INNER RING WHEN VIEWED FROM THE COMMUTATOR SIDE. 

F. COMMUTATOR: ONE OF THE FOLLOWING MATERIALS OR FINISHES MUST BE USED 

1. GOLD PLATE PER MIL-6-45204 TYPE I OR II CLASS 3 

2. SILVER PER MIL-S-132G2 

3. COIN SILVER 


G. BREAK CORNERS 

.015 

N. LEAD PULL: LEADS SHALL WITHSTAND A F0UR(4) POUND PULL IN DIRECTION 
SHOWN WHEN APPLIED GRADUALLY FOR TEN(10) SECONDS. 

4. SPECIAL INSTRUCTIONS AND INFORMATION: 

A. CAUTION: DO NOT REMOVE STATOR FROM ROTOR WITHOUT FIRST REPLACING 
BRUSH RING WITH A MAGNETIC KEEPER RING. 


LEADS MUST BE CEMENTED 
TO BRUSH RING TYP. 
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ZONE 

SYM 

REVISIONS 

DESCRIPTION 

DATE 

APPROVAL | 


A 

REVISED 


I_ 

1 


- B 

NOTES REVISED 

TSCLtA SEO PS*. TDTZR. L*>f° 
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- SEE NOTE Z&+: 


OUTER WINDING 
SECONDARY 


INNER WINDING 
PRIMARY 


REQUIREMENTS: 
1. GENERAL 

A 
B 




INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED It HIL-G-70327. 
IDENTIFY USING DRAWING NO., REVISION LETTER, SERIAL NO., AND MANUFACTURERS 
SYMBOL PER N01002023. 


.187 

MAX 


C. UNIT SHALL MEET THE REQUIREMENTS OF PS2018b31 WEN TESTED IN ASSEMBLY 2018606, OR 2018607, OR 2018608. 

D. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND1015404 CLASS 1. 

E. PREPARATION FOR DELIVERY PER ND1002215 CLASS I. 

2. INSPECTION AND ACCEPTANCE 

A. INSPECTION SHALL BE PER PS2018631. 

B. LEADS: 1) PER MIL-W-16878 TYPE E-28 

2) LENGTH: 12 INCHES MINIMUM 

3) POSITIONED AS SHOWN WHEN RESOLVER IS AT ELECTRICAL ZERO WITHIN ♦2• 

4) TO EXIT THRU A .156 DIA HOLE LOCATED ON A 1.312 R 

5) TO EXIT THRU A .156 DIA HOLE LOCATED ON A 1.843 t 

34. DESIGN REQUIREMENTS 

A. A POSITIVE RESOLVER ANGLE -A- RESULTS WHEN THE INNER RESOLVER yiBIOING IS 
ROTATED CLOCKWISE FROM ELECTRICAL ZERO AS VIEWED IN THE DIRECTIOM 
BY THE ORIENTATION ARROW IN SECTIONAL VIEW. POLARITY IS SUCH THAT THE FOLLOWING 
CONDITIONS ARE SATISFIED: 

E$3 - K (Epj COS NA ♦ E P4 SIN NA) 

E$4 * K (EPA COS NA - E PJ SIN NA) 

WHERE N * 16 FOR 16X RESOLVERS, N * 1 FOR IX RESOLVERS AND K IS THE 
TRANSFORMATION RATIO 

B. LEAD PULL: UNIT SHALL WITHSTANO A 4POUND AXIAL PULL WHEN APPLIED GRADUALLY 
FOR 10 SECONDS. 
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